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ОРО card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 
With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space, 
In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 


8-Bit and 68000 software 


The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M* 
software. 


But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired СКОМІХТ Operating System. It's like 
UNIX but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto- 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our I/O processor 
card. 
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System One CS-1H 


Highly expandable 


With the System One/DPU combination, you get 
tremendous expandability. Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow- 
ing you vast future expansion capability. 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU. It's one more 


Powerful new micro. 
Powerful software. 
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instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 


Low priced 


With all this performance you might not be ready for the 
low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. Hel fill you in on the many 
more features that this outstanding and powerful machine 
offers. 


"CP/M is a tradamark of Digital Research 
fCROMIX а a trademark of Cromemco, Inc. 
fUNTX в a trademark of Вей Telephone Laboratories 
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What Cromemco computer card 
capability can do for you 


The above diagram shows іп а func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT 1/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to qualíty 
broadcast-TV pictures. 


Cro 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 


storage. So you can select from our disk 
controller card which will operate our 5” 


and 8” floppy disk drives (up to 1.2 


megabytes). Or select our WD! interface 
» operate our 11-megabyte hard disk 
rives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Ош PSB 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 
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with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others, There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 


NOW AT HALL-MARK 
AND KIERULFF 
For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

a PROCESSORS — 4 MHz Z-80 A CPU, single card 
computer, I/O processor а MEMORY — upto 64K 
including special 48K arid 16K two-port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability * HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution. 9 GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, 8PIO 8-port parallel, 4PIO 
4-роп Isolated paraliel, D-- 7A 7-channel D/A and 
А/О converter, printer Interface, floppy disk con- 
troller with RS-232 interface and system 
diagnostics, wire-wrap and extender cards for your 
development work. 
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In This Issue 

BYTE marks its seventh anniversary with the theme Computers and the Dis- 
abled, graphically illustrated on the cover by Robert Tinney. Gregg 
Vanderheiden discusses how “Computers Can Play a Dual Role for the Dis- 
abled," and with coauthor Paul Schwejda demonstrates how to make an 
"Adaptive Firmware Card for the Apple Il." David Stoffel reviews talking ter- 
mínals for the blind, and William L. Rush evaluates the Abilityphone, a device 
for nonvocal communication. Patrick Demasco and Richard Foulds show how 
the Panasonic Hand-Held Computer can be used as a communication device in 
“A New Horizon for Nonvocal Communication Devices.” Steve Ciarcia brings 
you his latest speech-synthesis system in “Build the Microvox Text-to-Speech 
Synthesizer: Part |—The Hardware," and Dr. William Murray reviews The 
Cognivox VI-1003, a speech-recognition system. Bruce Baker discusses his 
highly original Minspeak associative memory system for portable speech syn- 
thesis, and Alfred Fant Jr. shows you how to use a line printer to produce 
braille. Іп case you're thinking of marketing your own computerized aid, see 
our overview of the FDA's regulations concerning medical devices. In addition 
to our regular articles and reviews, we һауе ВҮТЕ 5 Arcade, and we start the 
countdown on our game contest winners. 


BYTE is published monthly by BYTE Publications Inc, 70 Main 5, Peterborough NH 03458, phone |603) 
924-9281. а wholly-owned subsidiary of McGraw-Hill. Inc. Office hours: Mon- Thur 8:30 AM - 4:30 PM, Fnday 
8:30 AM - Noon, Easiem Time. Address subscriptions, change of address, USPS Form 3579, and fulfillment ques- 
tons to BYTE Subscriptions, РОВ 590, Martinsville NJ 08836. Second class postage paid ar Peterborough, N.H. 
03458 and additional mailing offices. USPS Publicabon No. 528890 [ISSN 0360-5280). Canadian second class 
registration number 9321. Subscriptions are $19 for one year, $34 for two years, and 549 for three years In the 
USA and its possessions. in Canada and Mexico. $21 for one year, $38 for two years, $55 for rhree years. $43 for 
one year air delivery to Europe. 535 surface delivery elsewhere. Air delivery to selected areas at additional rates 
upon request. Single copy price is $2.95 in the USA and its possessions, $3.50 in Canada and Mexico, $4.50 in 
Europe, and $5.00 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on 
a US bank. Printed in United States of America. 

Address all editorial correspondence to the editor at BYTE, РОВ 372, Hancock МН 03449. Unacceptable 
manuscripts will be retumed if accompanied by sufficient first class postage. Not responsible for lost manuscripts or 
photos. Opinions expressed by the authors are not necessarily those of BYTE. Entire contents copyright © 1982 
by BYTE Publications Inc. All rights reserved. Where necessary, permission is granted by the copyright owner for 
libraries and others registered with the Copyright Clearance Center [CCC] to photocopy any articie herein for the 
base fee of $1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the 
ССС, 21 Congress Ў, Salem МА 01970. Copying done for other than personal or internal reference use without 
the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed to 
the publisher. 

BYTE® is available in microform from University Microfilms international, 300 M Zeeb Rd, Dept PR, Ann 
Arbor МІ 48106 USA or 18 Bedford Row. Dept PR. London WCIR 4EJ England. 


Subscription questions or problems should be addressed to: T) 


BYTE Subscriber Service 
Р.О. Box 328 
Hancock, NH 03449 


кү Кт ee u-—— eee 


bw | y E "шс 5 = | PES ae 1 Ж 
h ке C 
1 Li i 
b -— -. 
m ' (4 


grap splay computer from 
SCION. install NictoAnseio in your 
Multibus or S-100 host and let this 
intelligent display processor bring 
your screen to life with fuil graphics 
and text. MicroAngelo features 51% 

by 480 pixel graphics and 40 line by ~ 
85 character text displays. 


Save development time and overhead with 
SCREENWARE™, SCION's high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software's display screen. 


MicroAngelo's on-board processor frees your host pro- 
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica- 
tion programs. With our direct, easy interface to any 

high level language, you are no more than a simple sub- 


VEM 5 065 
ы к үз px d Trig" i 
ў." Г» Mas 


44,450 ы 597 
| ' the single | 
An A ТӘНЕ 
ғ 


|5 МІСІ ad 


Я -— 


ge ; t P Å № 
y^" -ANg 4 D AONO! " CIT Jre m ғ 
ba drj Қ E ” - “г. ‘a " 
(е so avs nore 


. АПС со mbir > tw О OF more 
- MiGioAngelos К ос ete gh resolu- 
tion color graphics. 
MicroAngelo is the OEM's choice because 
itis a powerful self-contained graphics display 
computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don’t have to design your own, 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


‘OEM quantity 25 price for Multibus or S-100 board. 


SCICON 


if the image 15 important. 
19310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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MAINTAIN 
PROJECT CONTROL 
WITH 
MILESTONE' 


Put your microcomputer 
to work... 


As a projec! manager, you know Ihe 
value of careful planning. An oversight 
here, a miscalculation there, and in no 
time, you could be ín a lot of Irouble. 


Now, thanks to MILESTONE. lis easy 
to obtain and keep complete project 
control. 


MILESTONE is an easy-to-use compu- 
ter program that puts your desktop 
microcomputer to work using the same 
proven "critical path" techniques pre- 
viously available only on big, expen- 
siva computers. Now, regardless o! 
your type of project, you can plan and 
coniro! manpower, dollars and lime - 
with MILESTONE. 


The price is $295. ($395. for tha CP/M- 
86 version.) Manual alone is $30. 


Requires 56K RAM and CP/M, CP/M-B6 or UCSD 
Pascal Speciy BOGQ/85, 280, 8086 o UCSD ver- 
gon Formats 8^ single denuty ІВМ sofl-sectored. 
5%" MorthStar DD, Micropolias Mod 11. Superbrain 
30 Apple Il with ОРМ, 8% and 8" Xerox 820, ІВМ 
Persona! Compuler with CP/M-B5 and ІВМ Chs- 
pun Winter wih CP/M-B5 


See your computer dealer for 
details or contact us direcily. 


SOF TMARE 
SOF TAARE 
DIGITAL MARKETING 
ОСТА. MAIRKETING™ 


DIGITAL MARKETING CORPORATION 


2670 C HEIHPE LAME @ WALNUT ЕНГЕ = C Ad ОРНАЛА е 0450 
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Let There Be Talking 
People Too 


by Mark Dahmke, Consulting Editor . 


When I was in college 1 met a fellow student who had great difficulties com- 
municating because of cerebral palsy. We became friends and as things turned 
out [ designed a voice-synthesizer system that greatly enhanced his ability to 
communicate. Designing this device was a logical extension of my long-time 
interest in electronics, microcomputers, and voice synthesis. My friend's case 
is a good example of how artificial aids —communicative or otherwise—can 
improve the quality of life for disabled persons. 

Personal computers have done more for people with communicative dis- 
orders than any other technological development. Microcomputers are ver- 
satile machines that can be customized fairly easily to fit the individual needs 
of each person. Computers can be programmed to accept input from any kind 
of switch or device and to interpret that input in whatever way the user wants. 
As well, they can be made to respond with visual or audible output, opening 
up a new world to deaf and blind individuals. 

Nearly 500,000 Americans who are not classified as retarded are unable to 
communicate either vocally or with standard hand signs. Ап even more sober- 
ing thought is that perhaps 100,000 or more individuals of normal intelligence 
are in institutions and have been diagnosed as retarded simply because they do 
not have the physical means to communicate. We do not even have accurate 
statistics in this area because of the nature of the disability. Assuming that the 
number of people with communicative disorders in this country amounts to 
two tenths of 1 percent of the population, then about 10 million people are af- 
fected world-wide. 

While we now have the technology to build devices to compensate for 
almost any communicative disability, not everyone who needs a communica- 
tion aid can afford one. They can't be mass produced because (ideally) they all 
require some customization. А similar situation prevails in the case of artificial 
limbs. Each prosthesis can cost thousands of dollars because of the relatively 
small market and because each limb is handmade for the individual. What we 
need are standard devices with plug-in memory modules, plug-in keyboard 
layouts, and modular-display or audio-output options. A communication aid 
could then be put together easily from two or three standardized modules and 
would fill 90 percent of the needs of most individuals with communication 
problems. 


Introducing the P 


Your Atari 800 is the finest home computer on 
the market, Now you can own a floppy disk 
system that measures up — an RFD mini-disk 
storage system from Percom. 

At Percom we've been making disk 
storage systems since 1977. 

Our designs are proven, our quality is 
wall known. And we back our dealers with 


service know-how. Expect more from Percom. 


You won't be disappointed. 


ә Operate in either single- or double-density 
storage mode using Atari DOS 2.05. In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40- 
track diskette. 


e Connect your Percom RFD first-drive 


system directly to your computer or connect 


into your system through your Atari 810 


Disk Drive. 


on drives. 


Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three mora low-cost RFD add- 


Write application programs that can query 
and set up your system to operate a differ- 
ent type drive at each cable position — that 


can even change configuration as the 


program executes. 


For the best thing next to your computer, see your Atari dealer 
about a Percom RFD floppy disk storage system. For the name 
of your nearest dealer, call Percom toll-free 1-B00-527-1222. 


= — 5 — RR сыс ” 1 
PERCOM DATA COMPANY, INC. 
31220 PAGEMILL АО • DALLAS TX 752413 = гата) 340-7081 


PRICES AND SPECIFICATIONS 
SUBJECT TO CHANGE 
WITHOUT NOTICE. 


ATARI ВОО & ATARI 810 are trademarks of the Atari Corporation. 
PERCOM is a trademark cf Percom Data Company, Inc. 


Yas.. 


name 


street 
city 


21р 


I рап to add а hard disk systam to my Alen: О yes D] по. 


. I'd ке to know more aboul Percom RFD disk 

drives for my Atari BOO Computer. Rush me free literature. 
Send to: 
11220 Pagemill Road, Dallas, Texas 75243 


Alternative to ATARI Disk Storage 


е Get quality and state-of-the-art capability al 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, first 
add-on drive is only $459. Cables included. 


Watch for announcement of a new, power- 
ful, easy-to-use disk-o ng system for 
your Percom-equipped Atari 800 computer. 


Minimum system requirements — are an Atar 800 
computer with 24-Kbytes of RAM and compatible 
video display system; Atari's disk-operating system 
(var 2.05) and owner's manual; and, for add-on. 
drives (if used) an optional disk ‘drives 
interconnecting cable available from Percom. 


DEPT 18-801 


=. 


d 


phone number 
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Editorial 


One highly successful device currently on the market is 
the Texas Instruments Speak & Spell, which was designed 
as a children’s learning tool. It has a reasonably large 
vocabulary and costs around $50. In its current con- 
figuration, it can work as a communication aid if you ig- 
nore the spelling mode and simply type messages letter by 
letter. If, however, a few extra features had been incor- 
porated into its design it could have very easily func- 
tioned as a communication aid and still cost $50. It would 
have been the case of a mass-market product (with the 
price benefits of economies of scale and an extensive 
advertising campaign) doubling as a special-needs device. 
The integration of general-appeal consumer products 
with limited-market special-needs devices should be our 
goal. Thousands of people would benefit. 

Recently Texas Instruments announced a new product 
called Vocaid, based on its Touch & Tell product. The 
$150 device can be used by people with short-term com- 
munications problems. It also is a great communication 
aid for anyone with reasonably good coordination and 
cognitive skills. It can also accept memory modules that 
have specialized vocabularies. As such, it is a good prac- 
tical application of customizing a standard product by 
plugging in memory modules. 

Part of the problem faced by disabled individuals is the 
way they are perceived by the able-bodied members of 
society. Today we scarcely think of someone who wears 


eyeglasses as disabled, yet before the discovery of the 
principles of optics, people with vision problems surely 
would not have been able to lead normal productive 
lives. I hope that in a similar way microcomputers will be 
able to help people with physical limitations overcome 
the restrictions to activity imposed on them by their 
disabilities and become, remain, and be viewed as pro- 
ductive members of society. It is an encouraging sign to 
see the proverbial "synthesizer on a chip." And now that 
we have the technology we must accept the challenge of 
making the fruits of that technology available to the peo- 
ple who will benefit the most. 

On "Finding А Voice," a recent episode of NOVA on 
public television, John Eulenburg of Michigan State 
University said, "If there are going to be talking micro- 
wave ovens, let there be talking people too.” B 


Articles Policy 

BYTE is continually seeking manuscripts of high quality written 
by individuals who are applying personal computer systems, 
designing such systems, or who have knowledge that will be 
useful to our readers. For a formal description of procedures and 
requirements, potential authors should send a legal-sized, self- 
addressed envelope with 37 cents U.S. postage affixed to BYTE 


Author's Guide, POB 372, Hancock, NH 03449. 

Each month, the authors of the two leading articles in the 
reader poll |[BYTE's Ongoing Monitor Box or BOMB) are presented 
with bonus checks of $100 and 550. Unsolicited materials should 
be accompanied by full name, address, and return postage. 


The Context МВА is available now at: 


Calilornia 


ComputerLand/Almaden 408/267-2182 
ComputerLand/Belmont 415/595-4232 
ComputerLand/Burlingame 415/348-7731 
ComputerLand/Fremont 415/794-9311 
ComputerLand/Hayward 415/538-8080 
ComputerLand/Pasadena 213/449-3205 
ComputerLand/Sacramento 916/920-8941 
ComputarLand/San Diego 714/560-9912 
ComputerLand/San Diego East 714/464-5656 
ComputerLand/San Diego North 714/434-7001 
ComputerLand/San Fernando Valley 213/716-7714 
ComputerLand/San Francisco-Financial 415/546-1592 
ComputerLand/San Francisco-Markel Street 

415/864-8080 
ComputesLand/San Francisco-Van Ness 415/673-6640 
ComputerLand /Sanoma 707/526-1775 
ComputerLand /Suuth Bay 213/371-7144 
ComputerLand/Stocklon 209/473-1241 
ComputarLand/Thousand Oaks 805/495-3554 
ComputerLand/Ventura 805/656-7711 
ComputerLand/West Covina 213/960-6351 
CompulerLand/West Los Angetes 213/559-3353 
Personal Computer Business Systems /irvine 

714/ 540-1233 


Connecilcul 


ComputerLand ‘Danbury 203/748-2300 
ComputerLand/Fairtield 203/255-9252 
ComputerLand ‘Hartford 203/561-1446 
ComputerLand/New Haven 203/268-5162 
ComputerLand ‘Stamford 203/964-1224 
Illinois 


ComputerLand/Arlington Heights 312/870-7500 
ComputerLand/Oowners Grove 342/964-7762 
ComputerLand/Joliat 815/741-3303 
CompulerLand/Lake County 312/949-1300 
CompulerLand/Naperville 312/369-3511 
ComputerLand /Niles 312/967-1714 
ComputerL and /Morthbrook 312/272-4703 
ComputerLand бак Lawn 312/422-8080 
CnmpulerLand /Schaumburg 312/843-7740 
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Indians 


The Computer Room/South Bend 219/277- 1600 


Kansas 


CompulerLand/Lawrance 413/641-8611 
ComputerLand/Overland Park 913/492-8862 
ComputerLand /Topeka 913/267-6590 


Maine 
ComputerLand /Portland 207/774-1309 
Massachusetts 


Business Data Sysiems/ Hanover 617/878-7888 
ComputerLand /Boston 617/482-6033 


Michigan 


ComputerLand/Ann Arbor 313/973-7075 
ComputerLand/Grosse Pointe 313/772-6540 
ComputerLand/Southtield 319/356-6411 
Computer Mart/Ann Arbor 313/665-4453 
Computer Mart/Flint 313/234-0181 

Computer Mart ‘Kalamazoo 616/329 1000 
Computer Mart/Lansing 517/351-1777 
Computer Mart/Livonia 313/540-3928 
Computer Mart/Tri-Cities 517/790-1360 
Computer Mart/Tray 313/649-0010 

The Gomputer Room/Grand Rapids 616/949-2802 
The Computer Room/Kalamazoa 616/343-4634 


Minnesota 


CamputerLand /Blnomlngton 612/884-1474 
ComputerLand /Hopkins 812/933-8622 
ComputerLand /Minneapatis 612/333-3151 


Missouri 


ComputerLand /Gladstona 816/436-3737 
ComputerLand /fndapeadence 815/461-5502 
CompulsrLand /Si. Joseph 816/364-4498 


New Hampshire 
ComputerLand ‘Nashua 603/889-5238 
New Jersey 


ComputerLand Morristown 201/539-0077 
ComputerLand /Princelon 609/882-1400 


Ман York 


Computer Land /Nassau County 516/742-2262 


Computer Land /Suffolk County 516/499-4484 
Computer Land / White Plains 914/328-0144 

Future Data 212/964-6666 

Morris Decisian Systams/Naw York 212/742-9590 


Oragon 


ComputerLand /Multnomah County 503/295-1928 


ComputerLand/Salem 503/620-61 
ComputerLand/Portlend 503/620-6170 


Pannayivanta 


CompulerLand/Dresher 215/542-8635 
CompulerLand ‘Harrisburg 717/763-1116 
CompulerLand Расіі 219/296-0210 
CompulerLand /Philadelphia 


Texas 


ComputerLand/ODallas 214/363-2223 
ComputerLand/Fort Worth 817/292-7114 
ComputerLand/Houston Bay Area 713/488-6153 
CompulerLand/North Dallas 214/235-1285 
Сотрие апа /Southwest Houston 713/977-(909 
CompulerLand/Tyler 214/581-7000 
ComputerLand /Westwood 713/270-1200 


Virginia 


Computar Land Richmond 604/741-3602 
Compule Land /Tyson's Corner 703/893-0424 
Computer Land /'Woodhridga 703/491-4151 


Washington 


CompulerLand /Ballevue 206/746-2070 
CompulerLand /Federal Way 206/838-9363 
ComputerLand /Lynnwood 206/774-6993 
ComputerLand /Renton 206/271-8585 
ComputerLand /Seattle 206/223-1075 
Computer Land /Tacoma 206/383-4951 
CamputerLand /Vancouver 206/695-1540 


Washingten. D 


CompotarLand Washington, DC 202/835-2200 


Wisconsin 

ComputarLand/ Madison 808/273-2020 
Canada 

Compuler Mart/ Windsor 519/986-5757 


Circle 129 on Inquiry card. 


Screen Test: 


Only the Context MBA Totally Integrates Modeling, 
Word Processing, mn and Graphics in One Program. 
FALSE 


UE 


Management Software 
for Personal Computers 


23864 Hawthorne Boulevard 
Torrance, CA 90505 

213) 378-8277 

elex 181149 WEST LSA 


SOURCE !D TCA 442 


The Context MBA turns second generation per- numbers and your graphs automatically update as well. 
sonal computers like the IBM into powerful manage- The word processing context helps you write 
ment tools. Information entered in any of the C-MBA's clear, concise reports. And you can copy in entire tables 
four contexts can be used іп any other context. Build а of numbers from your spreadsheet in seconds. 
model using C-MBA's sophisticated electronic spread The Context MBA is far more than four inte- 
sheet. Switch into database context by pressing three grated programs. It is а whole new concept іп man- 
keys to quickly sort your model. When one picture is agement software. 
worth a thousand words (or numbers), a few keystrokes Personal computers are full of promise. Context 
produce one of nine different graphs. Change your makes them deliver, & Copyright 1982 Context Management Systems 
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Response to 
Japanese Computers 


As a BMC if800 user for the past year 
and a half, І read with interest the fine ar- 
ticle "Six Personal Computers from 
Japan" by Christopher P. Kocher and 
Michael Keith (May 1982 BYTE, page 60). 
| was pleased to see that the section on the 
if800 was thorough and reasonably cor- 
rect. The authors, however, made a few in- 
accurate statements that were probably 
due to omissions in the if800 documenta- 
tion, 

One of the inaccurate statements con- 
cerns the if800's screen-dump feature. The 
authors consider it a shortcoming that 
". , . in dumping a screen image (as op- 
posed to regular character-by-character 
text printing) the scan lines are spread 
quite far apart in the printed image, mak- 
ing text or detailed graphics difficult to 
read," They fail to mention, however, 
that the if800 has two additional sereen- 
dump modes—one that prints a normal 
representation of what appears on the 
screen withaut the above-mentioned wide 
spacing, and another that prints a com- 
pacted representation of what appears on 
the screen. The widely spaced printout 
described in the article is obtained by 
pressing the Hard Copy key. The normal- 
ly spaced printout is obtained by holding 
down the CTRL (Control) key while 
pressing the Hard Copy key. Likewise, the 
compacted printout is obtained by hold- 
ing down the Shift key while pressing the 
Hard Copy key. 

А second inaccuracy occurs in the sub- 
section titled "Minor Gripes." Here the 
reader is led to believe that the if800 
keyboard functions only in the uppercase 
mode, where the Shift key must be used to 
get lowercase characters. The if800 key- 
board does, in fact, have a typewriter 
mode in which the Shift-key function is 
reversed; that is, lowercase characters are 
typed when the Shift key is not used, and 
uppercase characters are typed when the 
Shift key is used. The typewriter mode 
may be entered by simply pressing the 
Shift and COMD (Command) keys simul- 
taneously. To return to the uppercase 


together. 

Ken Davison, Applications Engineer 
Oki Semiconductor Inc. 

1333 Lawrence Expressway, Suite 401 
Santa Clara, СА 95051 
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] would like to inform Christopher 
Kocher and Michael Keith that Canon 
CX-1 BASIC is definitely not the only 
BASIC with an XREF command. It may 
be the only BASIC running under CP/M 
with such a command, but CP/M isn't the 
only microcomputer operating system, or 
to my mind, the best, Phase One Systems 
has an excellent BASIC (running under 
the Oasis operating system) that includes 
XREF, which can be called from the inter- 
preter or included as a compiler option. I 
think this version of BASIC is about as 
good as you can get with BASIC and still 
call it BASIC. It also has a good editor, 
which may stun some BASIC program- 
mers, 


Bob Pierce 
99 Golden Hinde Blvd. 
San Rafael, CA 94903 


Id like to clear up a common 
misconception about using multiple pro- 
cessors. In the article "Six Personal Com- 
puters from Japan," the authors repeated- 
ly state that the Fujitsu FM-8 was the 
fastest machine in their test due to its 
"division of labor,” A little reflection will 
reveal this to be false. 

As stated in the article, the three micro- 
processors in the Fujitsu handle process- 
ing, video, and keyboard scanning. The 
authors did not realize that while running 
a BASIC benchmark the second and third 
processors are standing by in an idle loop. 
Because the programs that the authors 
chose do not involve graphics or extensive 
character 1/0 (input/output), they will 
not exercise the task-splitting features of 
the FM-8 computer. 

As the designer of my own dual-proces- 
sor upgrade for my SWTPC (Southwest 
Technical Products Corporation) com- 
puter, I've found that speed improvement 
is seldom a factor. In any program that 
does extensive computation, the [/O pro- 
cessor remains idle. In programs that do a 
lot of screen formatting, the main pro- 
cessor must wait. Only in those rare pro- 
grams where computation and І/О are 


| evenly split does my computer approach a 
mode, press the CTRL and COMD keys | 


theoretical speed improvement of 2 to 1. 

So why do Fujitsu and 1 use multiple 
processors? Іп my case, 1 wanted to free 
the computation-processor memory space 
from the space required for the graphics 
storage. This use of multiple processors is 
mentioned in the BYTE article. If an 


Apple or Radio Shack computer devoted 
48K bytes of memory to graphics, there 
would be little left for the user. The FM-8 
graphics resolution of 640 by 200 by 3 bits 
per pixel adds up to a total of 48K bytes of 
video memory. It was not mentioned in 
the article that 640 by 200 pixels can be 
divided into 25 lines and 80 columns of 8- 
by 8-bit character cells. This means the 
Fujitsu can plot letters in graphics with 80 
characters per line. 

What, then, makes the Fujitsu the 
fastest machine in the group tested? I 
would say it is a combination of its 
Motorola processor and a good BASIC in- 
terpreter. І can't overstress the fact that 
almost any hardware can run faster with 
better software. My vintage SWTPC 6800 
in single-processor mode is about three 
times faster than the new Japanese ma- 
chines. This is possibly due to the fast 
floating-point BASIC interpreter supplied 
by Technical Systems Consultants. 


Leo Taylor 
18 Ridge Court West 
West Haven, CT 06516 


Another TRS-BO Hang-Up 


Glenn Tesler's article “TRS-80 BASIC 
Program Hang-ups: The Reasons and 
Some Solutions" (May 1982 BYTE, page 
318) was very well done and useful. 1 
would like to extend his article with a 
practical suggestion for other program- 
mers. І have noticed that programs con- 
taining PRINTUSING statements that 
have concatenated strings as statement 
elements eventually lead to program 
hang-ups in TRS-80 BASIC. A simple 
solution is to avoid concatenating strings 
in these statements by using alternative 
methods. For example, instead of 


PRINTUSING "96 (20 spaces) 95"; 
“А”, EBS 


try: 


PRINTUSING"|";"A";:PRINT". “:: 
PRINTUSING" % (17 spaces) %”: 
BS 


You can use the addresses for “string 
work area” and “start of string data” 
pointers given in listing 2 of the article to 
verify the difference. This technique is 


NEC's new letter-quality printer 


The Spinwriter 3550 lets the IBM PC 
get down to business. 

NEC' new Spinwriter letter-quality 
printer is the only опе plug-compatible 
with the IBM Personal Computer. So you 
get the business applications you've been 
wishing for. Letter-quality output for 
word and data processing. Multi-language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry's most popular 
printer line. 

NEC designed the new Spinwriter espe- 
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 


More than 8 forms handlers and 

50 print thimbles boost PC versatility. 
NEC designed the Spinwriter's 8 modular 
forms handlers to accommodate a wide 
range of paper and document sizes and 
types. The easily mounted handlers let 
your computer print out the forms you 


= ШЇЇ 


need for data processing, word processing, 
graphics, accounting or other business 
applications. . 

The Spinwriter's 50 print thimbles 
can more than triple your PC's usefulness. 
They come in both constant pitch and 
pueden fonts, plus in foreign 


anguage, technical and scientific versions. 


They snap in and out in seconds, and let 
you print up to 203 columns оп 16-inch 
paper. They each last for more than 30 
million impressions. 


This printer's special features make 
everything look better on paper. 
The Spinwriter's software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering; under- 
scoring; and sub/super scripting, all at 
speeds up to 350 words per minute. 


That big extra, Spinwriter reliability. 
Spinwriters have the industry's best 
mean-time-between-failure rating, in сх- 
cess of 3,000 hours. In terms of average 
personal computer usage, that’s more 
than five years. 


gets personal with IBM. 


The Spinwniter 3550 is available at 
ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 


Е EC Information Systems, Inc. 
5 Militia Drive, Lexington, MA 02173 


| Send me morc information on the 
| Spinwriter 3550, 


i Name 


aa LETTRE | 


| Tite Telephone 

| Company 

| Address 

| City State Zi 
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NEC Information Systems, Inc. 


Әрититйег is a trademark of Nippon Electric Co.. Ltd. 
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TheSoftware: 


The number one selling microcomputer 
word processing package in Ihe world. 


8" CPIM? 


LIST PRICE: 495.00 
МН PRICE: 289.00 


5'4" APPLE” 


LISTPRICE 375 00 
MH PRICE: 23400 


TM 


MailMerge 


A multi-purpose text-data merging program. 
One of its most popular uses is producing 
personalized form letters. Requires 
WORDSTAR* 


8" CP/M” 


LIST PRICE 150 00 
MHPRICE: 99.00 


5'4" APPLE" 


LISTPRICE 125 00 
МН РЕСЕ 83.00 


MAILMERGE, OATASTAR, SPELLSTAR, CALCSTAR. 
and SUPERSORT are trademarks af MicroPro 
International, San Ваве, California USA 
QUICKCODE, QUICKSCREEN, anddUTIL are 
trademarks of Fox & Gefler Associates 
VISITREND/VISIPLOT, VISIFILE, VISISCHEDULE, 
VISIDEX, VISITERM, and DESKTOP PLAN ae 
trademarks of VisiCorp. 

dBASE Il is a trademark of Aghton-Tate 

MATHSTAR is a Irademark of Force Two, LTD. 
SUPERCALC is a trademark of Sorcim 
SPELLGUARD s a trademark of Innovative Saltware 


CROSSTALK is a trademark of MicroStul 

EASY WRITER and EASY SPELLER are tradamarks 
of Information Uniimited Software 

PERFECT WRITER and PERFECT SPELLER ara 
trademarks ol Perfect Software. Inc 

WORDSTAR is a registered trademark of MicroPro 
International, San Rafael, Califomia USA 

VISICALC is a registered trademark of Vis.Corp. 

СР'М з a registered trademark of Digdal Research 
APPLE is a registered trademark of Apple Computers 
IBM is à registered trademark ol International Business 
Machines. 


MICROPRO 


DataStar" 


The office-oriented system tor data елігу, 
retrieval, and updating. DATASTAR 
allows you to create a form, be it a price 
list, catalog, or order form. You can edil, 
update, or save this information in a file 
or simply print it out. DATASTAR 
inlerfaces with MAILMERGE and 
SUPERSORT. 


8" CP/M 

LIST PRICE. 350 00 
MH PRICE: 235.00 
5%” APPLE* 
LIST PRICE. 295 00 
MH PAICE 199.00 


MICROPRO 


CalcStar™ 


Financial planning and business decison- 
making made simpler, faster, and more 
accurate. CALCSTAR calculates solulions 
to complex numerical problems in 
business and linance. CALCSTAR turns 
your microcompulter's video screen into 
a'window' on a gigantic electronic ledger 
sheet with up to 600 entries arranged 
the way you wanl 


8" CP/M" 


LIST PRICE. 285 00 
MHPHICE: 199.09 


5%" APPLE" 


LIST PRICE 195.00 
MH PRICE. 149.00 


FORCE Two. LTD 


MathStar™ 


MATHSTAR is a combination adding 
machine/calculator program, designed 
specifically for use with MicroPro's 
WORDSTAR' . Provides basic math 
functions, formatted results, and 
accounting notation. 

8" CP/M” 


LISTPRICE 125.00 
MH PRICE: 99.00 


5%” APPLE’ 
Same as 8" СРМ" 


PROGRAMS 


ASHTON-TATE 


dBASE II" 


THE database management system for 
the microcomputer, 
8" CP/M" 


LISTPRICE. 700.00 
MH PRICE: 489.00 


5'4" APPLE" 
Same as 8'° СРАМ" 


FOX & GELLER 


QuickCode" 


QUICKCODE allows dBASE ll users to 
create the following programs, in a matter 
of seconds, without programming. 
Data entry programs 
Data retrieval programs 
Date edit/validation programs 
Menus 
dBASE II files 
PLUS: 4 New Data Types: 
Date 
[] Dollars 
[! Telephone 
[1 Social Security number 


QUICKCODE includes a powerlul new 
version of QUICKSCREEN, the dBASE 1! 
screen builder. 

В" CP/M* 


LIST PRICE 295 00 
MH PRICE. 249.00 


5%" APPLE* 
Sama as 6°" СРМ" 


FOX & GELLER 


аит" 


dUTIL is the BASE Il utility program which 

saves valuable computer time and work 

by: 

[1 Increasing command file running time 

[] Creating standard text files to use 
within your word processor 

(1 Automatically debugging dBASE II 
command files 

dUTIL does not require QUICKCODE or 

QUICKSCREEN. 

8" CP/M" 


LIST PAICE 99.00 
MH PRICE: 75.00 


5%” APPLE* 
Same as В” CPIM" 


Call Toll-Free: 1800-523-9511 


In Pennsylvania: 1:215-868-8219 
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MH-1 WORDSTAR® /MAILMERGE 

MH-2 WORDSTAR* /MAILMERGE/DATASTAR 
MH-3 WORDSTAR® /CALCSTAR 

МН-4 WORDSTAR® /MATHSTAR 

MH-5 dBASE II/WORDSTAR® /MAILMERGE 


MH-6 dBASE II/QUICKCODE/ 
WORDSTAR® /MAILMERGE 


MH-7 dBASE II/QUICKCODE/dUTIL 


COMBINED MICROHOUSE 
LIST PRICE PRICE 
645.00 319.00 
995.00 519.00 
790.00 419.00 
620.00 369.00 
1345.00 819.00 
1640.00 999.00 
1070.00 749.00 


PACKAGES 


APPLE" 
COMBINED MICROHOUSE 
LIST PRICE PRICE 
500.00 259.00 
795.00 399.00 
570.00 299.00 
500.00 319.00 

1200.00 719.00 
1495.00 899.00 
1070.00 749.00 


NEW: | helBM-PC Software Menu. 


MICROPRO 


| WordStar” 

|. MailMerge 
SpellStar 
DataStar 
supersort 
CalcStar 


| VISICORP 


Microhouse 1444 Lingen Street / Р О. Box 498 Bethlehem, Pannaylvania. 18018 


VIICR 


The Microcomputer People.” 
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IUS 


Easy Writer Il 
Easy Speller 


PERFECT 


Perfect Writer 
Perfect Speller 


SORCIM 


SuperCalc 


ISA 


SpellGuard 


151 


T.L.M. 


MICROSTUF 


CrossTalk 
ASHTON-TATE 


dBASE Il 


Pricea and speciticabons обес! to change without notice 


— D a P 399.00 


АЛ tems subject to avalikstiülty. 
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prem 
Offer... ы 


COLOR RGB MONITORS 
BUY DIRECT!! 


538909 


plus $9.50 shipping & handling. 


Ф 13" RGB Color. 
+ 8 Colors standard. 


% 16 Colors on your ІВМ or 
Apple ІП, 


ФЬ Analog 
ФЬ Up to 80 Characters per line. 


Ф 360 Dots per color. 
(horizontal resolution) 


Apple ІП and IBM customers 
please add $29.50 for factory 
installed mod board. 


MasterCard / VISA / American 
Express / Prepaid / C.O.D. 


Call Toll Free for immediate 
shipment: 1-800-258-6370 


€ Apple if! is a registered 
trademark of Apple Computer. 


Monitors by 
ha ШЕТІ 


доа ео 


18 Bridge Street, Salem, NH 03079 
Tel. (603) 893-2047 
TWX: 710-366-0502 


14 September 1982 © BYTE Publications Inc 


Lette URTEN 


especially helpful in programs with lots of 
menus. 


William 5. Wise, M.D. 
President 

Datalab Corp. 

2652 Edgerton Rd. 

University Heights, OH 44118 


Thank you for publishing Glenn 
Tesler's article "TRS-80 BASIC Program 
Hang-ups: The Reasons and Some Solu- 
tions." If anyone wishes to get in touch 
with Glenn, his correct address is Glenn 
Tesler, Prosoft, POB 839, North Holly- 
wood, С.А 91603. 

Your readers might also be interested 


to know that Glenn was barely 12 years | 


old when he wrote that article. 

Although he didn't know it at the time 
the article was written, Glenn now says 
that many of the techniques presented in 
the article apply to Microsoft BASIC on 
the Apple, the IBM Personal Computer, 
and many other microcomputers. 


Debbie Tesler 

Prosoft 

POB 839 

North Hollywood, CA 91603 


Why Advertisers 
Don't Respond 


We read with interest the letter to the 
editor from H. B. Brandon regarding the 
lack of interest some advertisers showed 
concerning inquiries about their equip- 
ment or software (May 1982 BYTE, page 
19). Qur firm specializes in designing and 
optimizing small computer systems for in- 
dustry and small-business use. We often 
experience the same frustration and delay 
that Mr. Brandon found. Typically, it is 
not that the manufacturers intend to be 
rude or inapproachable, but rather that 
they are simply swamped. For production 
lines, customer services, sales forces, etc. 
to be scaled up to meet the demand re- 
quires a very long lead time plus long- 
range forecasting to meet future demand. 
Personnel must be hired and trained, and 
telephone lines must be added to handle 
orders and inquiries. Sometimes the entire 
staff must be relocated to more spacious 
quarters, Then of course, letters can be 
lost. We offer this not as an excuse but as 
an explanation and ask you not to be too 


harsh in your judgment of these com- 
panies. 


Thomas M. Krischan, Chief Executive 
Officer 

Technimetrics Computer Consulting 

646 South 93rd 5t. 

West Allis, WI 53214 


Buffer Overflow Cure 


| | enjoyed reading John Blankenship's 


"Give Your Apple a Voice: А Speech- 
Development System Using the Radio 
Shack Speech Synthesizer" (May 1982 
BYTE, page 446). However, like most ar- 
ticles on the Radio Shack Speech Syn- 
thesizer, it overlooked the fact that this 
device contains only a 32-byte buffer and 
has no control over preventing buffer 
overflow. There is a simple cure for this 
problem; it requires a small hardware 
modification to the synthesizer and the 
availability of a single input line to the 
computer. First, bring out pin 2 of IC4, as 
marked on the circuit board, to an unused 
wire of the ribbon cable. On the computer 
end of the ribbon cable connect this line to 
an input port that can be read by your 
program. The signal you have just wired 
to an input port will indicate by a low 
voltage that the synthesizer buffer is full. 
It will go to a high-voltage state when 
there is again room in the buffer. 


Ralph J. Jannelli 
101 Cottonwood Dr. 
Jamestown, NC 27282 


We congratulate Mr. Blankenship on 
his excellent article. The program listing 
he provided should be quite helpful to 
owners of the Radio Shack Speech Syn- 
thesizer. As an update to the article, 
please note that while the Radio Shack 
Speech Synthesizer was designed and 
manufactured by Votrax for Radio Shack, 
the unit uses a Votrax VST synthesizer 
module, not an SC-01A speech chip. It 
may interest your readers to know that 
the SC-O1A is currently available in a 
Votrax product called Type-'N-Talk, a 
text-to-speech computer peripheral with 
unlimited vocabulary and an RS-232C in- 
terface. Type-N-Talk utilizes a program 
similar to that developed by Mr. Blanken- 


f Se (TI _ 
ъ= A... "TS lu... TE “a 
Em "uh а, 
cC ы. н i + ғ | 


= o 
$ 


Tw | <= = 
Wo m. — кеі эё 


Proven tools for programmers. 
From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC — compiler. That means you can write programs in 
on the first microcomputer. Today, there are more two or more languages, taking advantage of 

than 1,000,000 copies of Microsoft" P the specific strengths of each, then, link and 
languages in use. BASIC interpreter. run them as a single program. 
BASIC compiler. FORTRAN, and > Leadership in micros. Nobody 
COBOL. A proven set of program- * gave us leadership. We earned it 
ming tools. All, fully supported through innovation, enhanced 

by Microsoft. programming tools and complete 
The best get better. Good user support. Today, Microsoft is the 
tools work better if you keep » only software supplier to offer you 
them sharp. That's why we ^ a complete programming environ- 
constantly improve the tools we ^ ment. Including specialized languages 
offer. Enhancing them. Increasing that support you in a wide variety of 
their utility. Taking full advantage programming situations. Tomorrow, you can 
of the strengths of each language. look to Microsoft to make that environment 
Supporting you, the user, with even more productive. 


a full range of finely honed _ Better tools. Ask your Microsoft dealer 
programming tools. . about Microsoft's family of proven tools 
Technical support. When you buy tor programmers: BASIC interpreter, BASIC 
our tools, you get our number. If you m compiler, FORTRAN and COBOL. Each is 
have technical problems, call the Microsoft a specialized tool for a special programming problem. 
support staff for assistance. ІТ vve dont have the Better tools. And better tools make better programs. 


answers now, we'll find them and call you back. hend 
Compatible documentation. All Microsoft BETTER TOOLS FOR MICROCOMPUT 


languages share a common approach to documen- 

tation. Starting with plain English. That means 

that even when you're learning a new language, aestu себеле 
vou won't have to learn a new vocabulary. 10700 Northup Way 


Bellevue. WA 98004 


Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each Microsoft is a trademark of Microsoft Corporation. 
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it really pays to rent t terminals and 
desktop computers from Genstar REI! 


You can rent — right now, off-the-shelf, for as short as 30 days — 
Hewlett-Packard desktop computers, intelligent graphics terminals, 
graphics terminals, digitizers and thermal graphics printers, Plus, 
you can rent dot matrix printers, graphic printers, impact printers 
and teleprinters from Centronics, HP, Tally, Texas Instruments, 
Qume, and more. Also, data terminals from ADDS, Beehive, 
Computer Devices, HP, Lear Siegler, Tektronix, Televideo Systems, 
TI, and others. We've also got modems and acoustic couplers 
immediately available for rent throughout North America. Think of 
your bottom line in graphic terms. Rent from Genstar REI. Today! 


GENSTAR 


Rental Electronics, Inc. 
(800) 227-8409 


(n California (213) 993-7368, (415) 968-8845, (714) 879-0561 
GSA | Contract #GS-048- 23550 


1 Show me the se savings picture, R REI. Send me a Free Catalog now! 
О К sounds great. Tell me more! Call O ("т particulary interested in the 

| ad с=с MR tollowing equipment: | 

| [1 Send me your new Rental Catalog. —————————— | 
O fd like а copy of your “like new" 

equipment for sale catalog, too. | 

! WARME. LL Leanne TIE 
ORGANIZATION 

| appRESS.. STOP | 

| citvstatezip__ |) 

| Ce ың, ————————— = B982 | 

| Please complete coupon and mall to: Genstar Rental Electronics, Inc., 19525 | 


Business Center Drive, Northridge, СА 91324 € Genstar Rental Electrorits, Inc. 1982 
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ship for the Radio Shack unit, but the 
software is self-contained within 
Type-N-Talk and requires no additional 
programming on the part of the user. Mr. 
Blankenship's statement that "quality was 
more a function of the programmer than 
of the hardware" is all too true, but with 
the introduction of programs such as his 
for the Radio Shack unit and Type- 
'N-Talk more and more users can now 
add voice to their computers without first 
becoming specialists in phonetic speech 
synthesis. 


Melanie J. Moyna, Manager 
Consumer Products Group 
Votrax 

Division of Federal Screw Works 
500 Stephenson Highway 

Troy, MI 48084 


The Votrax SC-01A chip is also used in 
Steve Ciarcia's project this month. See 
"Build the Microvox Text-to-Speech Syn- 
thesizer, Part 1: Hardware," on page 
64.... R.S.S. 


Computing Careers 


Jacqueline Johnston's article “Career 
Opportunities in Computing" (April 1982 
BYTE, p. 439) was very informative and 
useful. I enjoyed it because I am currently 
seeking a job as an entry-level program- 
mer. As a result, I have some observations 
that may interest the audience addressed 
by Ms. Johnston's article. 

There are indeed many openings out 
there for programmers and programmer- 
analysts. This fact is readily apparent 
from the classified pages of the major 
metropolitan newspapers. But very few of 
the advertised openings are for entry-level 
personnel, and many firms demand quali- 
fications that even an experienced profes- 
sional may have difficulty meeting. 

Entry-level programmers who do not 
have access to a school placement service 
or a diligent guidance counselor will prob- 
ably have to knock on a lot of doors in 
order to find entry-level positions. This 
could be an expensive proposition for 
anyone who resides, as І do, іп an area 
remote from the urban centers where 
there is the greatest demand for computer 
personnel. Private employment agencies 
are of little help because, although clients 
wil pay an agency to find experienced 
programmers, companies apparently 
prefer to obtain entry-level personnel 
through campus recruiting and walk-ins. 
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„ © е Never having to type the word 
ә “CATALOG,” or trying to remember 
how to get from one part 

of a program to another! 

If you could do these functions, and many 

more like them, at the STROKE of a SINGLE 
KEY, would you? We thought you would! So, 
we invented the Enhancer || and the Function 
otrip. More than just another lower case 
adapter, the Enhancer | is an intelligent 
keyboard processor. Now characters, strings 
of data, commands and statements can all be 
stored in your Enhancer ][ for immediate recall 
by pressing JUST ONE KEY! 

Features that you would expect only on larger 
systems now can be yours. EASILY! For 
instance, wouldn't you like auto-repeat, and hi- 
speed repeat? How about a type-ahead buffer? 
Even user-definable function keys are available 
for greater input flexibility. 

.— The Videx Enhancer ][ and Function Strip; it 
realy is the Dawn of а New Era for Apple ]['". 
Suggested Prices 
ENHANCER | 149.00 
FUNGTION STRIP 7900 
Package Deal 215.00 
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Apple | is a registered trademark of Apple Computer, Inc 
Шз: }[ and Function Strip аге trademarks of Videx, inc. 
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Most advertised openings I have seen 
now specify two to five years' experience 
in addition to the expected knowledge of a 
specific computer language. While many 
hobbyists may meet those qualifications, 
the job seeker should also realize that 
most advertisements now dernand experi- 
ence on specific types of computers and 
knowledge of specific operating and/or 
database systems. These prerequisites 
presumably exclude those professionals 
who are familiar with the "wrong" 
machine or system. They certainly ex- 
clude those hobbyists who have had no 
opportunity to work with minicomputers 
and mainframes. 


COMPUTER FORMS 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 


INVOICES е STATEMENTS * CHECKS * PD's • SHIPPERS + MEDICAL FORMS 


These demands for specialization in one 
brand or line of hardware or software 
seem unrealistic, After all, much of what 
we do as programmers is medium in- 
dependent, there is a shortage of com- 
puter personnel, the differences between 
brands of hardware and software are not 
huge, and new brands or lines of hard- 
ware and software are coming into the 
market almost daily. The employers ob- 
viously want no time wasted on training 
or retraining computer personnel; perhaps 
high salaries are at fault. 

These observations are not meant to 
discourage anyone interested in a pro- 
gramming job or career. The opportu- 


AND SUPPLIES 


Accounting Plus ” Peachtree е ВРІ е Open Systems • Structured Systems « 
Vector Graphic е Howard е Radio Shack е Continental • Designer * Libra • Gold • 
IMS » Alpha Micro * Clmarron • Van Data » Durango е Dynabyte е Osbome » 
Briareus • MCBA « Apple » Great Plains е Emeritus 


WE SUPPORT 215 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR 
SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 
FOR YOUR SOFTWARE. 


WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES А МЕН PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT 
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
"TIES" PER INCH. THIS PRODUCES A VERY CLEAH AND UNIFORH 
EDGE WHEM BURST, AND IS ECONOMICAL ІН BOTH SHALL AND LARGE 
QUANTITIES. SHEER CUT IS AVAILABLE OM А STOCK FORH BASIS 
IN FOUR "CLASSIC LAID" PAPERS, ОН IM ANY TYPE PAPER OH А 
CUSTOM ORDER. EVERY OTHER FORM САН BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AHD SECOND SHEETS. BLANK PRICES ARE $60 
FOR 1,000, $235 FOR 5,000 AND $400 FOR 10,000, WITH 
IMPRINTING, DEALER, AND VOLUME PRICING AVAILABLE. 
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Call for your free 1982 con- 
tinuous tax form catalogue. 


еее. 


8384 Hercules Street 
La Mesa, CA. 92041 


IN CALIFORNIA 
800-552.8817 


NATIONWIDE 
800-854.2750 


CALL TOLL FREE: (800) 854-2750 IN CA (B00) 552-8817 
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nities are out there, but finding a position 
that’s right for you may not be quite as 
easy or fast as it once was or as some 
sources would indicate. 


La Vaughn H. Hayes 
2021 Biltmore Dr. 
Fayetteville, NC 28304 


Disclaimer May Not Be Vaild 


I read with interest John Navas's letter 
regarding warranties and software (May 
1982 BYTE, page 18), and Га like to in- 
form Mr. Navas that just because a dis- 
claimer is printed doesn't mean it is valid. 

Assuming Мг, Navas's software сап be 
termed "goods" under the Uniform Com- 
mercial Code, Section 2-316 of that code 
applies. This section requires that for a 
disclaimer to be valid, it must be con- 
spicuous and in writing. 

Conspicuousness in this context is 
readily determined. Usually the disclaimer 
must appear in capital letters and in a 
typeface that contrasts with the surround- 
ing typefaces. If a disclaimer is indistin- 
guishable from the rest of the sales con- 
tract or agreement, it is not conspicuous. 

Furthermore, it is required that the pur- 
chaser either have or should have had ac- 
tual knowledge of the disclaimer prior to 
the sale. À warranty cannot be disclaimed 
after a sale, 

Finally, even if there is a disclaimer, the 
disclaimer will not excuse the failure to 
supply the goods forming the basis of the 
bargain. For example, if Mr. Navas 
beught a checkbook maintenance pro- 
gram, the product must function as a 
checkbook maintenance program. ІҒ the 
software or hardware delivered is so 
riddled with bugs that it will not operate, 
the seller did not deliver what was bar- 
gained for. 


L. J. Kutten 

201 South Central 
POB 16185 

St. Louis, MO 63105 


A Fix for 
the Soundex Algorithm 


The algorithm given in Jacob R. 
Jacobss "Finding Words That Sound 
Alike: The Soundex Algorithm" (March 
1982 BYTE, page 473) can be improved 
simply by eliminating the code element 
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for vowels only after consecutive repeated 
elements are eliminated. With this fix, the 
routine will correctly discriminate be- 
tween words like "decision" and "thicken" 
because similarly coded consonants sepa- 
rated by vowels are preserved. The 
earliest document I know of that describes 
the Soundex method with this change is 
“Information Retrieval by Proper Name" 
by W. L. Hewes and К. Н. Stow (June 
1965 Data Processing, page 18). 


John Nesbit 
9808 110th 5t. 
Edmonton, Alberta 


Canada 


Wanted: FORT/80 


My company has a problem: a number 
of our customers have bought and are 
using FORT/80, a FORTRAN compiler 
produced by Unified Technologies [nc. of 
Islington, Ontario. Our customers find 
the compiler an excellent product, if a lit- 
tle lacking in some advanced features. Un- 
fortunately, we believe Unified Technolo- 
gies ceased trading some time ago, and we 


cannot contact them. 

We would appreciate any information 
on the availability of the FORT/80 com- 
piler. 


D.G. Collier, Software Director 
Data Applications [UK] Ltd. 
16B Dyer St. 

Cirencester 

Gloucestershire, GL7 2PF 
United Kingdom 


MP! Disk Drives Meet IBM 


The following information may be 
useful to anyone considering purchasing 
the IBM Personal Computer. 

Recently, I decided to upgrade to a 
16-bit computer. I first purchased the IBM 
Technical Reference manual and later 
bought the IBM Personal Computer. Why 
did I buy the technical manual first? 1 
wanted to know if there was any reason 
why IBM's Tandon-made disk drives 
could not be replaced with my МРІ 
(Micro Peripherals Inc.) B51 drives, 

Last week, І brought home my newly 
acquired Personal Computer system with 


 SYTEWRITER | 
DAISY WHEEL PRINTER 


LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 


The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added Internally. 


FEATURES 


5795 
plus shipping 


Dealer 
Inquiries 
Invited 


* Underlining * 10, 12, or 15 characters per inch switch selectable * 2nd keyboard 


with forei 


г symbols switch selectable е Changeable type daisy wheel 


* Centronics-compatible parallel input operates with TRS-80, Apple, Osborne, IBM 


and others * Cartridge ribbon э 
* Service from any Olivetti dealer * 


writer operation with nothing to disconnect 
If test program built in. 


BYTEWRITER 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1132 


Praxis 36 1s à rraciermark of Oliveti Corp. 
TRSHBO (5 a іпкістінік of Tandy | 


BYTEWRITER із а Irndemark ot Williams Lahomones. 
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the DOS (disk operating system) manual, 
a disk-controller board, a color-graphics 
board, and an additional 16K bytes of 
memory. That same evening my system 
was up and running with the DOS and 
one of the B51 drives. Unfortunately, 
when I attached the second disk drive 
neither drive would work. I found that 
making the MUX (multiplex) connection 
on the MPI shunt socket for the Tandon 
drive, as described in the Technical 
Reference manual, does not work on the 
MPI drives, because the drive electronics 
are then enabled all the time. Therefore, 
the outputs of the two drives contend 
with each other. Fortunately, no damage 
can occur with open-collector drive cir- 
cuits. The solution is simple: do not make 
the MUX shunt connection. Also, the 
disk-controller board places a logic low 
voltage on pin 34, Side Select, and this 
must always be logic high for the MPI B51 
drives. 

The following information will allow 
anyone who wants to use МРІ B51 drives 
to have a system up and running in no 
time with the IBM Personal Computer 
and DOS: 


e Fach MPI drive must be set up to receive 
its Drive Select signal on pin 12 of its edge 
connector. 

e Ihe Drive Select signal must also enable 
the Head Load line. 

e The MFI drives’ Side Select lines must 
always be logic high. 


The above conditions can be achieved by 
placing two jumper connections across the 
following pins of the shunt socket on the 
MPI drives: 


1 to 14 (Head Load connecting to Drive 
Select) 

3 to 12 (Drive Select connecting with pin 
12) 


and cutting the trace on the MPI printed- 
circuit board leading to pin 34 of the edge 
connector (just above the contact), allow- 
ing this pin to stay in the high state. 

Note that the termination-resistor pack 
(150-ohm pull-up resistors) should be left 
in the A drive only; remove this pack 
from the B drive but place a single 
150-ohm resistor between pins 2 and 13 of 
this socket, This pulls the Side Select line 
up to the high state. 


Kim B. Lignell 
649 South Harvard Ave. 


| Addison, IL 60101 m 


Turn your Apple Ill into an 
Orchard 


T ^x 


With software from | Quark" 


Quark Engineering brings you software specially 
designed for your Apple 111. Easy-to-use products 
that dramatically increase your system's capabilities. 
And your productivity. 


You start with Word Juggier™, the most easy-to-use 
word processor available for the Apple Ill. Word 
Juggler 15 written in assembly language. And comes 
with special keyboard templates to label important 
functions, 


Word Juggler retails for $295. Form letter and simple 
mailing list capabilities are included free. If you want 
even more capacity, you can interface with Apple's 
Mail List Manager for an additional $35, 


Need to check your spelling? Add Lexicheck™. 

A high-performance spelling checker with a 
25,000-word dictionary. You can add your own 
words. And get more accurate documents, without a 
lot of proofreading. The price? Less than a penny a 
word. Only $195. 


* Appie is a registered trademark 
of Apple Computer, (nc. 
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Quark 


See us at Applefest/San francisco, Booth #529. 


Engineering 


You can even send text from Word Juggler to 
computerized typesetting equipment. All you need 
is TypeFace'^, Interface software which cuts your 
typesetting costs and eliminates re-keying errors. 
$175. 


Finally, there's TranScribe™. A spooler designed 
especially for hard disk drives. TranScribe lets you 
use other computer functions while you're printing. 
And it's compatible with most Apple IIl software. 
$125. 


There's much more to tell you about Word Juggler, 
Lexicheck, TypeFace and TranScribe. See them 

at your local dealer. Or contact us = 
today. We'll help you turn your | 
Apple Ill into an orchard. Апа from 
then on, you'll find easy picking. 


Quark Engineering 
1433 Williams, Suite 1102 
Denver, CO 80218 
(303) 399-1096 
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MICROBUFFER WILL 
SPEED UP ANY PROGRAM 


THAT REQUIRES PRINTING. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


Now you don't have to wait for 
the printer to finish before you 
can use your computer again. 


YOU CAN DUMP 
PRINTING DATA DIRECTLY 
TO MICROBUFFER. 


Unlike your printer, Microbuffer 
accepts data as fast as your 
computer can send it. So there's 
never a bottleneck. 

Microbuffer first stores the 
data in its own memory buffer 
and then takes control of your 
printer. This frees the computer 
for more productive functions. 

Additional output may be 
dumped to the buffer at any 
time and it will be printed ín 
turn. 


THERE IS A MICROBUFFER 
FOR ANY PRINTER/COMPUTER 
COMBINATION. 


Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 


FOR APPLE I] COMPUTERS, 
Microbuffer I| features on-board 
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firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both Epson 
interfaces are compatible with all 
Epson commands 

including GRAFTRAX-80 and 
GRAFTRAX-80 + . 


ALL OTHER PRINTER/COMPUTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
Both serial and parallel versions 
are expandable up to 256K. The 
serial stand-alone will support 
different input and output baud 
rates and handshake protocol. 
The 32K model starts at $299, 
64K for $349. 64K add-ons for up 
to a total of 256K are just $179. 
When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 


SIMPLE TO INSTALL. 


Microbuffer I| is slot-independent. 
it will fit directly inside the Apple 
I| in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any printer and computer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


Practical Peripherals is dedicated 
to establishing new industry 
standards for product performance. 

The un-retouched photo at left 
has been enlarged to demostrate 
Microbuffer's exact workmanship 
and precise attention to detail. 
Specifications demand that each 
board undergo 36 seperate tests 
and inspections before it can 
leave the factory. 


Ask your dealer for a demostra- 
tion of the most practical, most 
successful new product of the 
year — Microbuffer. 


PRACTICAL PERIPHERALS, INC. 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Quinti-Maze 


Robert Tsuk 
17 Lexington Ave. 
Plattsburgh, NY 12901 


The Quinti-Maze game takes you on a three-dimen- 
sional adventure through a 5-by-5-by-5 cubic maze. The 
object of the game is to find your way through the rooms 
and out of the maze in as little time as possible. 

The program is written in Applesoft BASIC for an Ар- 
ple II with 32K bytes of memory and one disk drive. 
Although it's written in BASIC, Quinti-Maze is a fast 
game to play (see listing 1). But setting up the maze takes 
about 30 seconds (see photo 1), One room at a time ар- 
pears on the screen, showing you four possible exits—one 
in each of the three visible walls and one in either the 
floor or ceiling. 


Playing the Game 

At the start of the game, you're asked if you want to 
see the instructions. If you don't, the screen then displays 
a view of one of the rooms, in high-resolution graphics, 
located somewhere in the maze. The direction in which 
you are facing is indicated at the bottom center of the 
screen. 

You move around the maze by entering any of the 
following commands: 


U—up E—east 

D—down W—west 

N—north F—change facing direction 
S—south Q—quit 


Every time you enter a command, you move to another 
room or get a different perspective of your location in the 
room. The rooms look nearly identical, except for the 
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Photo 1: View of one of the rooms in the maze. You can 
change the direction you are facing or move in any direction | 
| by entering one of the commands. 


varying positions of the doors and holes in the floor or 
ceiling. As you move about the maze, the computer ticks 
off the seconds, keeping track of your total time. The 
elapsed time is displayed in the lower left-hand corner of 
the screen. 

When you enter the F command, to change your direc- 
tion, the program asks that you enter the new direction. 


If you enter the Q command, to stop the game, the pro- 
gram asks if you want to save the current maze. If you 
do, the program requests a name for the maze and then 
saves it on the disk. When you next play Quinti-Maze, 
the program asks if you want to start in a new maze or 
recall an old maze from the disk. If you want to recall an 
old maze, you enter the name of the maze. The program 
returns you to the same room and with the same 
cumulative time as when you last quit the game. 


Strategy 

The strategy for Quinti-Maze is fairly simple; be 
methodical. Because all the rooms in the maze look 
similar, you could wander around forever without find- 
ing the exit, My favorite method is to travel in one direc- 
tion for as far as І can go, then І assume I'm at one of the 
outside walls and search there for an exit. 


Conclusion 

Quinti-Maze is a simple yet very playable game. Be- 
cause it is written in BASIC you can easily modify the 
program to include your own special features. А denizen 
or two would add even more excitement to Quinti- 
Маге.ш 


— — = 


Petes gutho )r r has Offered to make cop es of kh his program. 
YTE readers Қ blank disk and a 


for $5. Send a | 
SiG ti "pea en 


FOHe fo: | 
Robert {SUK 


қығы К 
17 I exin оп Ave. 


aye zia ble TO | 


self-addre Ра 


Pla ittsburgh, NY 1290 01 


Listing 1: Quinti-Maze, written in Applesoft BASIC, requires 
an Apple II with 32K bytes of memory and one disk drive, 


1 


= 
10 
%0 


100 
105 


140 


145 


DATA 


201,89,208,15,32,177, а= 
2,248,250, 138, 72.5 A2,183,0,2 
1, 44,240,5,76, 201,222,32, Hv 
; 0.2 y 248, 2x0 


FOR I = 768 TO 833: READ P: POKE 
Т.Р: NEXT I 
DATA 104,134,3, 134,1,133,0,17 


O, 160, 1, 132,2, 173,48, 192,136 
,208,4,198 


DATA 1,240,7, 202, 208, 244, 166, 
(1,208, 239, 165, 3, 133, 1, 1998,2, 
208, 241,94 

РОКЕ 1013,76: POKE 1014,0: POKE 
1015,3 

TEXT : HOME 
GOSUB 2000 
DIM FC(S,7): DIM FC$(5) 
FC$(1) = "NDORTH";FC$(2) = "50 
UTH":FC®(3) = "EAST":FC$(4) = 


"WEST" 
FOR B = 1 TO 4: 


FOR I = 1 TO 
6: READ FC(B,I}: : 


NEXT NEXT 


GOTO 155 

HPLOT 0,0 TD 279,0 (0 279,15 
9 TO 0,159 TO 0,0 ТП 49,29 TO 
209,29 TO 209,129 TO 49,129 ТО 
69,29: HPLOT 209,29 TD 279,0 
: HPLOT 209,129 TO 279,159: 
59,129 TO O,159: RETURN 
RETURN 

HPLOT 109,9 TO 159,9 TO 159, 
19 TO 119,19 TO 109,9: HPLOT 
119,19 TO 119,9: HPLDT 159,1 
9 TO 159.9: RETURN 


HPLOT 119,159 TO 159,139 TO 
159,149 TO 109,149 TO 119,13 

9: HPLOT 119,159 TU 119,149: 
HPLOYT 4139, 139 TO 15 c. 149: RETURN 


HPLOT 


HPLOT 19,239 TO 49,49 TO 49,1 

39: HPLOT 19,149 TO 19,397: НРІ ОТ 
19,157 ТО 49,1239: HPLOT 19,4 

9 TO 49,49: RETURN 

HPLOT 119,59 TO 1529,59 TD 15 
9,129 TQ 119,127 TD 119.59 ТО 
129,67 TO 149.57» TO 149,119 TO 
129,119 TO 129,69: HPLOT 149 

„©? TO 159,59: HFLOT 149,119 

TO 129,129: HPLOT 129,119 ТО 
119,129: RETURN 

HPLOT 229,49 TD 259,59 ТО 25 
9,149: НРІПТ 229,139 ТО 229, 
49: HPLOT 229,49 ТО 259,475; 
229,137 70 259,159: RETURN 
DIM 5%%6,6) 

INPUT “RESTART OLD MAZE "УФ 
: IF LEFT& (Ұ%,1) = "Y" THEN 
1360 

FOR A = 1 TO 5; FOR X = 1 TO 
cs FOR Y = 170 & 

& T1O Ж A + 10k X + 10 ЖҮ, 
14 


HPLOT 


Listing 1 continued on page 26 
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SUPPLIES! 


ВАФЕ DISKETTES, 100% CERTIFIED 


Stk 8 5.25" DISKETTES, BOX OF 10 1BOX 5 10+ 
35-256  1SIDESINGLE DENSITY SOFT SECTOR ..... $23.00 $112.50 $220.00 
35-257 tSIDESINGLE DENSITY 10 SECTOR  ........ $23.00 $112.50 $220.00 
35-848 — 1SIDE DOUBLE DENSITY SOFT SECTOR .... $24.00 $117.50 $230.00 
35-649 — 1 SIDEDOUBLE DENSITY 10 SECTOR  ....... $24.00 $117.50 $230.00 
35-624 — 28IDEDOUBLE DENSITY SOFT SECTOR .... $38.00 $185.00 $360.00 
35-627 — 2SIDE DOUBLE DENSITY IOSECTOR ....... $385.00 $185.00 $380.00 
Stk # 8” DISKETTES, BOX OF 10 180X 6 10+ 
38-428 — 1SIDOE SINGLE DENSITY SOFT SECTOR .,... $24.00 $117.50 $230.00 
38-568 | 18IDEDOUBLE DENSITY SOFT SECTOR .... $35.00 $170.00 $330.00 
38-586 — 1SIDEDOUBLE DENSITY 32 SECTOR  ,...... $35.00 $170.00 $330.00 
2 SIDE DOUBLE DENSITY SOFTSECTOR ,... n: 00 $207.50 $410.00 


1 SIDE SINGLE DEN. (SHUGART 32 SECT) | $117.50 $230.00 


HARDHOLES — ADDED STRENGTH REINFORCING RINGS PREVENT HOLE 
TEARING AND RIPPLING DAMAGE. MADE OF HEAVY DUTY MYLAR. 

Sik й 

29-601 В" APPLICATION KIT му" 

29-600 EXTRA BOXES OF 50 HOLES 

29-501 5” APPLICATION KIT 

29-500 — EXTRABOXESOFSOHOLES ..... 


DISK DRIVE HEAD CLEANING KITS — REDUCE READ/WRITE ERRORS 
| D EXTENO MEDIA LIFE WITH REGULAR CLEANING. 

SASF head claaning FLEXYDISK". PERFECT DATA™ one/two head kit. 
Specially designad to clean the heads Kit contains two cleaning disks, one 
of your disk drive, without solvents or bottla of head cleaning solution and 
liquids. FOR SINGLE HEAD DRIVES ONLY | ал Easy-Pour dispensing spout. 
21-731 Boxofthree 8" disks . $35.00 21-708 8" Cleaning kit ........ $24.95 
21-732 BoxofthraeS disks . $35.00 21-705 5.25" Cleaning kt ..... 


Flip ‘N’ File” 


PROTECTIVE STORAGE SYSTEM FOR UP TO 
60 DISKS. TRANSPARENT SMOKE COLORED 
ACRYLIC CONSTRUCTION WITH HINGED LID 
AND INDEX DIVIDERS. 

Sik 4 Price 
25-505 FORS"DISKS ......... жэне 
25-608 — FORB"DISKS ..... $28 

ШӘНАНТ CASES — HOLDS TEN DISKETTES FOR Ow ACCESS 


Paper Tractor THE PAPER TRACTOR ENABLES YOUR TRACTOR 
FEED SYSTEM TO FEED INDIVIDUAL SHEETS OF LET- 
., TER OR LEGAL SIZE PAPER... INEXPENSIVELY! 
a Fite 8'4" print frames 
ғ Compalibie with matrix, impact, daisywheel and ink іп- 
jection printheads 
» Fite front, back and dual tractor leeds 
* Proven wilh all major manulacturors printers including 
Epson, Tiger. DEC-wriler, Commodore, Canlronics, 
RS V Vt Vil and many more 
Sik # 28-1101 


RIBBONS — QUALITY, BRANO NEW, LONG LIFE EXACT REPLACEMENT 
Stk 6 Fits these ргітізге 15 6-11 
41-421 — Cenironics 700 series, LP. |, li, IV (zip pack —À $3.33 
41-430 МЕС Spinwriter 5500,7700 mullistrike 5.94 $5.20 
41-465 . Cantronics 104 Pee Ham М $15.58 
41-471 Diablo HY Type ll. Mullistrike . 54.32 
41-473 . Diablo HY Type Il, Long life nylon fabric $4.80 
41-476 — QUME. Multistrikeblack — ....... dia. $3.42 
41-495 Texas lngir. 810. Dual Зроов/.............. Я $4.52 
41-496 — Decwriter LA 30/36. Dual spools Р $4.38 
181-498 — DECLA 180,ТІ 820 dual spools $5.90 
41-451 X Epson/IBM MX 70/80 cartridge 82 $12.33 


ui Amencas wionmmalion utility. Gel timely inlormabon on 
| stocks, bonds, commocdtes. Find Airime schedules and 
Е make travel reservations, Use the discount shopping and 
дарба tones Unie! barner service. Many other lacities available. 
Stk. 4 965 The Source Electronic Information and Communication Service — $85.00 | 


(805)985-9824 


BY MAIL: Mail your order to Parsonal checks require two waaks to 


NATIONAL DATA SUPPLIES, INC. clear. 
1741 CAPSTAN DRIVE PURCHASE ORDERS: Purchase orders 
OXNARD, CA 93033 welcome fram wall rated companys and 
| Inctude your phone number, Master Card — institutions. Minimum order $35.00 
or Viss number, and expiration dale. SHIPPING: 3% of order (minimum $3.00). 
d order by stock number. Minimum Non UPS areas, export orders or parcel 
order $20.00. C.O.D.s 3% (тіп $2.00). pom are 10% (minimum $5.00). 


NATIONAL DATA 
B m] sur PLIES, INC. 
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EAC ТЕН САВЕ | 
A hs UPI EERE дд аши «уза e $2. ^ $2.25en $CALL 
21-108 BM Library case ....................... 53.95 $2.35en $CALL 


Listing I continued: 


170 IF &@< > 5 AND RND (1) <. 
BO THEN S#(X,A) = S$(OQGuA8) + 
"О"; вото 180 

175 S4(X,0) = 5%(Х,6) + "X" 

180 IF MIDS (S$(X.6 — 19,(Ұ-1 


) * 6 + 1,1) = "O" THEN 8%(Х 
А) = 8%(Х,А) + "O": GOTO 19 
Q 


185 S$0X.0) = SS(OX,00 + "X" 

190 IF Y — 2 < 0 THEN 200 

195 IF MIDS (5%6%Х,А), (Y — 25 Ж 
& + 4,1) = "0" THEN S$(X,0) 
се(х,А) + "D": GOTO 205 

200 SIXA) = SHIX,AD + "X" 

205 IF Y< > S AND RND (1) 
8 THEN 54$(X,00 = 5%(Х, А) + " 
0°: GOTO 215 

210 ВФ(Х,А) = 5% (Х,А) + "X" 

aus IF X< > 5 AND RND ¢1) <. 
8 THEN S#(X,A) = SH(X,A) + " 
0": GOTO 225 


Ц 


^^ 
[ 1 


220 8%(Х,А) = S$(X,0) + "X" 

225 IF MID® (8%(Х — 1,00,(Y - 1 
| k 6 + 5,1) = "0" THEN S$4X 
QA) = S$(X,A) + "O": GOTO 23 
5 


250 5%%Х.А) = B(X, A) + "X" 

235 NEXT : NEXT : NEXT 

240 X INT © RND (1) # 3) + 2 

INT ( RND (1) X 3) +2 

INT 4 RND (i) ж 3) + 2 

245 RD = INT ( RND (1) Ж 6) + 1: 
ON RD GOTO 250,255, 260, 265, 
270, 275 


250 А = 5;Р1% = LEFT$ (S#CX, AD, í 
Y — 1) Ж iL = 29 - LEN (P 
1%):Р2% = RIGHTS (S$4X,0),L 
)8&(X,0)0 = PIs + "О" + Р2%: 

GOTO 280 

255 A = 1:Р1% = LEFT# (S%(X,4), ( 

Y- 1) Ж 6 + 1):1 = 29 — LEN 


(P1$):P2$ = RIGHTS (S$(X,4) 
L):8$(X,0) = P1$ + "0" + P2 
$: GOTO 280 

260 Y = 8:Р1% = LEFT$ (S#(X,A), 6 
Y- 1) * 6 + 3):L = 29 — LEN 
(P1$):P2% = RIGHTS (S#(X,A) 
.L):8$(X,0) = Р1% + "0" + P2 
$: GOTO 280 


255 Y = 1:Р1% = LEFTS (S$0X,00,( 
Y — 1) Ж 6 + 2):L = 29 — LEN 
(Р1%6):Р2% = RIGHTS (S#(X,A) 


4():5%(іХ,А) = P1$ + "O" + P2 
©; GOTO 280 


270 X = 5:Р1% = LEFT$ (5%(Х,0),( 
Y — 1) Ж 6 + A):L = 29 — LEN 
(Р1%3:Р2% = RIGHTS (S$(X,6) 


L) SEX, A) = PIs + "GO" + P2 
$s GOTO 280 


275 X = 1:Р1% = LEFT$ (S$(X,00,( 
Y- 1) X & + Sth = 29 ~ LEN 
(P1$):P2$ = RIGHTS (S$(0X,4) 


shl) :5%(Х.А) = Р1% + "0" + P2 
$: GOTO 280 
280 SX = Х:СУ = ¥rSA = А 


Listing I continued on page 28 


SPRINT 


Switch selection of 
interface parameters 
and forms handling 
^ allows simple OEM 
system integration 


Automatic propor- 
tional spacing, with- 
out decreasing Sys- 
tem throughput. sets 
the new standard for 
print quality. 


To cut service coste 
and reduce adjust- 
ments, the exciu- 
Sive Keylar* belt is 
stronger and lighter 
than steel, with vir 
tually no stretch 


For the highest ac- 
curacy in the history 
of daisywheel print- 
ing, our Microdrive" 

drive mech- 
anism hes no cables 
or pulleys. 


STANDARD OPERATOR 
CONTROL PANEL 


Test driven 
our hot new 
daisywheelers. 


If you've always wanted letter-quality 
rinting from your DP system but the cost 

3i put you off, then a SPRINT 9 isfor you 

Now you can have the same high quality print 

usually only available on word processing syst: a 

prices that will let you forget all about dot s rix terminals 

With speeds of 45 and 55 cps (average English. nor bui 

rate), the reliable high performance ot SPRI^ ГТ 9 rerminals leaves 

the crowd behind Pr уе it to yourself with a test driv 

Call or write Qume at (408) 942-4000. 2350 Qume Drive 

San Jose, California 95151 A Subsidiary of ITT 


Circte 399 on Inquiry card. 


J LIMITED ОЕМ 
ONTROL PANEL. 


=i 


TRS-80" 
RADIO SHACK 


1-800-841-0860 Toll Free 
BUY DIRECT 


PURE RADIO SHACK EQUIPMENT 


Low DISCOUNT prices 


TRS-80 Color Computer TRS-80 Model I! 
= | Computer | 


PRICED 
FROM 


TRS-80 Model 111 
Computer 


PRICED 
FROM 


Smith Corona TP-1 
Daisy Wheel Printer 


PRICED 
FROM 


Commodore 


VIC-20 


The Friendly Computer 


"dde 


CENTRONICS 739-1 
‘469 


WRITE FOR YOUR FREE CATALOG 
We Carry The Full TRS-80 Product Line 


MICRO MANAGEMENT 
SYSTEMS, INC 


PARCEL DIVISION - берү. NO.1 
2803 Thomasville Road East 
Cairo, Georgia 31728 


GA. & INFO 912-377-7120 
B8 EMITH-EONDNA V Icx20 


Thousands of Satistied Customers Since 78 
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if 
Ey 
"4 
4: 


*LIST $895°%* 


TM - TANDY CORPORATION 
FREE COPY OF WARRANTY 
UPON REQUEST 


Circle 304 on Inquiry card. 


Listing 1 continued: 


290 
500 


510 
1000 


4040 


1020 
1025 
1027 


1030 
1039 
1040 
1050 
10406 
1070 
тозо 
1090 
$100 
1110 
1120 


11:50 
1139 
1140 


МТАВ 23: 
TO START” 
IF РЕЕК 
SOO 
FORE 
X 


PRINT "HIT ANY KEY 


( — 18584) 4 127 THEN 
- 15558,00 
INT ({ RND 115) Ж D) + 1: 
Y INT ( RND (1 % 5) + 1: 
E INT £ RND (12? % Б) + 1: 
ЕС = 1: GOTO 122 
HOME : УТАНВ 22: HTAR 18; 
FCE iFC): A$ = "ЕП = 0: IF 
= 1 THEN PRINT X, Y,A 
VTOB 22: PRINT "TIME :z";T: 
TIME = 1 TD 8a 
IF BEEN (= 
1030 
NEXT :T = T + i: VTAR 29: 
"TIME :";T: GOTO 1020 
GET At 


n H I 


PRINT 
LS 


FOR 


16584) > 127 THEN 


PRINT 


1! Ж n 
‘ea 
чш 
элди 
mar 
"neu 
"Еч 
neun 
“ы” 
"Ен 


THEN LS = 1 
THEN 1500 

THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 


Pewee ка Oro 
p HU H HU d 
лашын 


ho 
E: 
ы? 


| 


5 
GOTO 1286 


E 
T" 
I» 
"m 
lt# ЕЕ. | d dd M. ii 


IF D = © THEN 1010 
T + i 
IF МІП% (S$(X,0),(Y — 1) Ж 
& + 0.1) 4 > "0" THEN PRINT 
CHR& ¢7): GOTO 1010 
ON D GOTO 1150,1170, 
90,1200,1210 
1: БОТО 
— 1: GOTO 
1: GOTO 
1: GOTO 
1: GOTO 1220 
1: BOTO 1220 
5 DR X < 1 OR Y > 5 OR 
OR А > 5 OR A < 1 THEN 
PRINT “YOU WIN": & Ті00,100 
: & T1O00,50: & T100,50: & T7 
S.66: & T100,66: & T75,64: & 
T60,255: GOTO 3006 
HGR : HCOLOR= 3: HPLOT 0,0: 
CALL 62454: HCOLOR- 0: GOSUB 
120 
FOR І = 1 TO е: IF MIDS (8 
EXA), (Y — 1) X & + 1,1) = 


1180,11 


1220 
1220 
1220 
12720 


xx = < BD 
uU oH 
+ 


інечі 
NS TT HN OH d dg 
=з a - << IT р 
w 1 tt l 


< 


"X" THEN NEXT : GOTO 1010 
R = FE(CFC,I) + 1 

HCOLOR= О; ON R GOSUR 125,1 
30,1355, 140, 145, 150 

NEXT : GOTO 1010 

INPUT "WHAT FACING 1-М 2-8 


5-Е 4-W":FC: IF FC < 1 OR FC 
> 4 THEN 1280 


GOTO 1220 

INVERSE HTAR 18: PRINT SX 
"СҮ" "184: NORMAL : GOTO 
1229 


Listing 1 continued on page 30 


The software professionals choice. 


The most complete Pascal programming package 
is available for both 8 and 16-bit computers. 
Pascal/MT+ is the choice of professional software 
writers and hardware vendors. Pascal/MT- is fast, 
versatile, and portable, plus it's easier to use than 


other Pascals. In fact, no other Pascal gives _ 


you the many programming conveniences of 
Pascal/MT+., Our superior native code 
compiler, 8087 support, advanced debugging 
tools, and ROM-able code make it perfect | 
for every professional application. 
Pascal/MT- is a total development package 
with all the utilities you need, including our 


Europe 

Vector International Research Park 
B-3030 Leuven, Belgium 

32 (16) 20-24-96 

Telex: 26202 VECTOR 
Microsoftware Associates 

6 Floor A. Y. Building | 
3-2-2 Kitaaoyama, Minato-ku | 
‘Tokyo 107, Japan 1 
03-403-2120 

Telex: 2426875 


exclusive SpeedProgramming Package? 
Pascal/MT+ is a comprehensive language 
package that translates directly into high-speed 
object code, not slow P-code. That means it’s 
five to ten times faster than the competition's. So 


. move up to the best Pascal on the market. 


Call or write Digital Research for more 
information. (408) 649-5500 
» or (408) 649-3896. 


eo Canal Ave, DIGITAL 
P ifi G Г, = 
California 93950. RESEARCH 


The creators of CP/M ™ 


Circle 164 on inquiry card. 


Listing 1 continued: 


оо 


2005 
2010 


PRINT "DD YOU WANT TO SAVE 
THIS MAZE": INPUT Y$: IF CLEFT 
(Y$,1) < > "Y" THEN GOTO X 
ОСО 

INFUT "WHAT DO YOU WANT TO 
CALL IT ": МЖ 
0% = CHARS (4) 

PAINT DBs "ОРЕМ OLD MAZES" 3h 
$: PRINT Dt: "WRITE OLD MAZES 
"SN 

FOR Al = 1 TO 8: FOR X1 = 1 

TO ©: PRINT 5%45Х1,А1): NEXT 

= NEXT : PRINT Xx: PRINT Y: PRINT 
A: PRINT T: PRINT FC 

PRINT DE; "CLOSE OLD MAZES"; 
МФ: GOTO Жоо 


INPUT "WHAT 16 ITS NAME ";М 
E 
DS = ІНН% (4) 
PRINT DH; "ОРЕМ OLD МАЕМ 
Ф: PRINT D$;"READ OLD MAZES" 
5М% 
FOR Al = 1 ТО 5: FOR Xi = 1 
TO Ss INPUT &*0X1,61»: NEXT 
: NEXT s: INPUT Xs INPUT Y: INPUT 


A: INPUT T: INFUT FC 

PRINT D$:"CLOSE OLD MAZES"; 
N$: GOTO 1220 

VTAR 12: HTAH 18: INVERSE : 
PRINT "MAZE": NORMAL t УТАВ 
22: INPUT "DO YOU WANT INSTR 
UCTIONS "Y$: IF LEFT (УФ, 
1) « > "y" THEN RETURN 

ЕКВ 1 

HOME =: PRINT "THE OBJECT OF 
MAZE IS TO FIND YOUR WAY": 

: PRINT "OUT OF А 5Х5Х5 CURT 
C MAZE.’ IN ONE OF THE": PRINT 
"ROOMS THERE IS AN EXIT OUT 
OF THE MAZE." 

PRINT : PRINT "YOU MUST TRY 
TO FIND IT IN AS FEW TURNS 
"% PRINT “AS POSSIBLE. THE C 
GMMANDS ARE s" 
PRINT : НТАВ ё: 
"W's: NORMAL : 


INVERSE : PRINT 
FRINT "-ШР";: 


PRINT 


HTAB 17: 


INVERSE 


: PRINT "S 


"s: NORMAL : PRINT "-SDUTH" 


zago РКІМТ HTAR 6: 
"р": NORMAL > 
3: HTAB 17: 


"E"i: NORMAL : 


PRINT : НТАН 6: 
“ы: NORMAL : 
"s: НТАВ 17: 
"W":z NORMAL з 
2060 PRINT : НТАВ 6: 
“ы”: NORMAL : 
:: HTAR 17: 
"Rs: NORMAL + 
E FACING" 
VTAB Z3: PRINT 
" FOR MORE" 
2080 IF 
2080 


>: PRINT "К"; 


INVERSE : 
PRINT “—-DOWN" 
INVERSE : 


INVERSE : 
FRINT "-NORTH 
INVERSE : 
FRINT "-WEST" 


INVERSE ; 
PRINT "-QLIIT" 
INVERSE : 


"HIT Wes 
+ PRINT “SPACE: 


РОКЕ - 15568,0: 
NORMAL =: 


PRINT 


PRINT 


PRINT "-EAST" 


PRINT 


PRINT 


PRINT 


PRINT 


PRINT “—-CHANG 


INVERSE 
NORMAL : PRINT 


PEEK ( - 163B4) < 127 THEN 


HOME : INVERSE 


РКІМТ 


" WILL COME BACK WITH A QUES 


TION AS TO"; 


PRINT : 


PRINT " 


WHICH FACING YOU !4ISH.HIT ON 


LY ONE KEY"; 

AND "s: INVERSE 

URN": NORMAL 
2100 PRINT : 
з PRINT i 


ооо TEXT : 


HOME 


PRINT : PRINT 


PRINT : 


PRINT " 
PRINT "RET 


PRINT “PLEASE WATT 
WHILE iT SETS UP THE MAZE": 
RETURN 

: VTAB 5: 
12: PRINT "CONGRATULATIONS ! 
ti 


PRINT 


HTAE 


TARE 7)»"YDLI 
HAVE FINISHED THE 


MAZE IN ": 


PRINT TAR 7)T;" SECONDS" 


JACO 
AGAIN 7 "Y$ 
3040 
RUN 
9999 NORMAL 
joo0a BATA 


IF LEFT (Ү%,1) 


INFUT "DO YOU WANT TU PLAY 


= "Y" THEN 


1,2,4,0,5,3, 1,2,0 


.й,5,5,1,2,.5,8,4,0,1,2,5,5,0 


.4 


FEATURES: 4MHz 780A. CP/M BASED, 54K RAM, DD DISK CONTROLLER, THIN LINE GRAPHICS, 
ENHANCED SCREEN FEATURES, H LINTENSITY, REVERSE VIDEO, TONE GENERATOR, 2 R&-232 PORTS, 
ONE PARALLEL PRINTER PORT, ALSO BOOTS AS INTELLIGENT TERMINAL. 


$1898 OPTION PACKAGE for any 820/820 1 $299 OPTION PACKAGE for any 820/820 II 
в ZKXSPEEDUP - Progracvnabie io БММ 


” Drwes & Карот 


$299 820 DD Kit 
© 257% More Sicrage than Шон £20 
a тра Plug-in instalation 


è INCLUDES ALL OF THE $199 PACKAGE PLUS — 
© Box of 10 Пе 
© Supe Protected Mulbple Ошан Svp 

(b audet, creut breaker, an ofi, ghi] 


All "ity; available soparatel = 
PLUS ADDITIONAL ана on other 
Hardware & Software 


‘PRICE INCLUDES THE NEW XEROX 820 1 DISPLAY/PHOCESSOR, 
KEYBOARD and 2 TANDON DRIVES. 
FULL MANUFACTURER'S WARRANTY 
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XEROX 820 il SYSTEMS 
54" SSDD - $1965" 

Би" DS/DD - $2495" 

8" 55/00 - $2095" 


DOO & Hard Drive Systeme" 


tnicroNNEST 
Box БАБ, 1700 Front Sirest 
Fort Benton, MT 55442 


CALL TO ORDER: 
^ (406) 622-5651 9-5, MDT, M-F 


eet eee 
I Kat EE Р, 


‘The $1795. 
Personal Business 
Computer 
that is changing 
the way people 
gotowork. 


Henry Ford revolutionized 
personal transportation. 
Adam Osborne has 


"gras 


EF м ДД Дд 


The Osborne 15 easy to 
learn, fun to use, and quickly 
becomes indispensable. 

One price, $1795, buys it all. 

The Osborne is available 
from a computer retailer near 
you. 

And you can buy it in any 
color you want. As long as it 
is blue. 

_ Put away your buggywhips. 


done the same for personal "а dean ^ 


business computing. 

Virtually everything 
you need in a personal 
business computer to work 
faster and better with words, 
numbers, and ideas is included 
in a portable carrying case you 
can take anywhere. 


The 51795 suggested retail price 


for the Osborne 1 (a tradermugk of Osborne Compuier Corpor 

CPU and 84 Roobytes of НАМ menory, Y A 232 and ЕЕЕ 486 menaces, and 1g loosing войны 
LC® осот меким 9 
а regatered trademark of Dux nmn 


trademark of MicroPro In ea —— SUPERCA 
Compier Systems: MBASIC® (в registered Ел pot M ово}. and “(а 


$1 1795. Complete. Including Software. 


For your nearest dealer, 
call (in California) 800 772-3545 
ext. 905; (outside California) call 


800 227-1617 OSBORNE. 
ext. 905. 


jan} inctudes a full busriess keyboard, bu лға n ысу dak doves 
packages: WORDSTAR® word processing wan MA MA} MERGES (a trademark anda педеиегел 
len (a trademark of (п registered trademark of 


COMPUTER COR PORATION. 


When you say your 
disk drive has more juice 
than Apples, be prepared 
to cut one open. 


ee Nt 


учет. | 


The problem with Apple's disk drive Its plastic. Just like a toy. Thats why it can 
stems from the core. take multiple passes to get the information 
There are a lot of good reasons why needed. And why the 
dealers all over America aren't recommend- information on your disk 
ing Apples disk drive. And one of the main can appear obscured and 
reasons is Rana Systems' new Elite Series unreadable. If Apple's 
of Apple Il compatible disk drives. positioner doesn't accu- 
It's easy to see why Apple'has been rately center the head 
having some major slipped disk problems.  appies pnmawe plastic positions ОГ your data tracks, it's 
Just look at their antiquated head positioner. imam *""*"* po bargain at any price. 


Apple is a registered trademark al Apple Compular Inc. 


Rana knows the head positioner is the 
heart of the machine, so we didn't cut any 
corners. lo most accu- 
rately place the head 
over the data area we 
use finely machined 
lead screws and metal 
band positioners. They 
provide you with the 
fastest and clearest 
data recognition on 
the market. With three 
to four times faster 
access, track to track. With far greater pre- 
cision than Apple's, to give you virtually 
100% data integrity. 


Балаз state of the art technology lead 
screw and metal band posibioners give 
vastly improved speed and accuracy. 


More juice on Apple's inferiority. 

There's another big problem Apple has 
chosen to ignore. The irritating scratching 
noise that occurs when it is searching for 
information. Rana, on the other hand, has 
built the Elite Series to be virtually noiseless. 

And more importantly, Rana has an 
advanced write protect feature which 
makes it impossible to lose your information. 
А simple touch on the front panel's mem- 
brane switch gives you failsafe control. 
Apple of course only has a notch or tab, 
which gives you only minimal protection. 

With the superior Elite controller card, 
you can control up to four floppy disks using 
only one slot. With Apple's you can only use 
two. Of course, you can still plug into 
Apple's controller card, but down the line 
you'll want to switch to Rana's and save 
yourself a slot. 


Elite also gives you more 
byte per buck. 

Even our most economical model, the 
Elite One, gives you 1496 more storage than 
Apples. 163K versus Apple's 143K. With 
our Elite Iwo offering 326K and our top-of- 
the-line Elite Three offering a 356% storage 
increase at 652K. That's almost comparable 
to hard disk performance, all because of 
our high density single and double sided 
disks and heads. 


Еме Three 652K - 356°, 


—— Elite Two 326K - 228% 


Ене One 163K + 14% 
— Disk If 143K 


And the cost? Just look at the chart. 
272 Bytes per dollar for Apple, versus 
between 363 to 767 Bytes per dollar for 
ours. They're not even close. 


The real beauty of it isn't 
the beauty of it. 

There is no comparison to the lean, 
clean design of the Elite Series to Apple's 
5 year old model (which by the way has 
never been updated). It's our superior 
technology, operating economy, increased 
storage and faster step that makes us the 
best performing and hottest selling disk 
drive in America. 

SO give us a call or write for more infor- 
mation. It doesnt take a lot of courage to cut 
into an Apple when you outshine them as 
brilliantly as we do. 


Ranaosysiems 


20620 South Leapwood Avenue, Carson CA 90746 213-538-2353. For dealer information call 
toll free 1-800-421-2207. іп Cablornia only call: 1-800-262-1221. Source Number, TCT-654 
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Three Dee Tee is a computer game 
for two players, which runs on the 
Radio Shack TRS-80 Color Com- 
puter. It is loosely based on the 
Rubik's cube game and Tic Tac Toe. 
The object of the game is to color 
three cubes in a line either vertically, 
horizontally, or diagonally. The com- 
puter keeps track of every winning 
combination and displays a box score 
for each player. 

When you start the program, the 
computer draws two cubes. One cube 
is larger than the other and represents 
the front view. The smaller cube 
shows the back view of the cube as if 
viewed in a mirror. After the pro- 
gram generates these two cubes, it 
draws 9 smaller subcubes on each 
face. There are 6 faces with 9 sub- 
cubes each for a total of 54 subcubes. 

Next, the computer colors a sub- 
cube for player À. It then starts mov- 
ing the color cursor around the cube 
in an orderly fashion. It may take you 
some time to get oriented to the pat- 
tern of movement, Observe that one, 
two, or three faces can be colored for 
each subcube, depending on its posi- 
tion, If some of the faces are on the 
back of the cube, the smaller cube 
will show the color. Thus, a subcube 
can be colored on the front view, the 
back view, or both. 

The cursor starts at the subcube 
1 corner of the cube (see figure 1). 
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John Stuart 
6345 South 70th East Ave. 
Tulsa, OK 74133 


Three Dee Tee 


Photo 1: Screen display at the start of the game. 


Photo 1 shows the view at the start of 
the game. The cursor moves along 
each row of the cube, coloring each of 
27 subcubes in turn; the center one is 
skipped, so it takes 26 moves to 
traverse the entire cube. When 


player A presses any key, the subcube 
is permanently colored, and player 
B's color then starts moving around 
the cube. If a straight line of three 
subcubes together in a player's color 
are made, then a point is recorded in 


the player's column. The winner is 
the player who has the highest box 
score when all subcubes are colored. 


Program Design 

Initially, I intended to rotate one 
cube on the screen and let the players 
move the cursor using joysticks, but 
several problems forced me to aban- 
don this approach. The mathematics 
involved in rotating the cube in order 
to give a three-dimensional effect got 
very complicated for someone who 
had managed to avoid trigonometry 
in school. Even when 1 developed a 
BASIC program that would crudely 
represent an object rotating in space, 
it was too slow to give the appearance 
of a smooth rotation. Therefore, I 
decided to take the approach of 
displaying the front and back of a 
cube. 

І organized the program to do the 
following major tasks: 


edraw the cube views 

emove the cursor around the sub- 
cubes for each player 

ebuild a win table of all winning 
combinations 

echeck each player's move against 
the win table, and display the score 


The flowchart explains the logic of 
the program routines that accomplish 
these tasks (see figure 2). 


Figure 1: 
cursor. 


INITIALIZE 
VARIABLES 


AND 
CLEAR SCREEN 


| 400-420 

SET 
VARIABLES 
FOR 

FRONT VIEW 


SET 
VARIABLES 
BACK VIEW 


450-498 


500-599 1100-1699 
MOVE gosue 
CURSOR 
ON CUBE 
(GOSUB 160508 


800- 89% 


RECORD 


800-999 


PAIN 
SUBCUBE 


B50-859 


DRAW 
BOX IN 
SCORE 
COLUMN 


840-849 


GOSUB 


TEST FOR 
THIS SUBCUBE 
IN WIN TABLE 


Figure 2: Flowchart of the Three Dee Tee 
program. 


Drawing the Cubes 

The subroutine at line 71 is used to 
draw the cubes (see listing 1). This 
subroutine is written so that it can be 
changed to draw different size cubes 
at different locations on the screen. 
The instructions at lines 400-420 set 
the size and location for the front 
view of the cube, and lines 425-440 
change the size and location for the 
back view of the cube. 

First, the subroutine at line 71 com- 
putes the variables used to draw the 
cube using the size and location set by 
the calling routine. See figure 3 and 
table 1 for an explanation of these 
variables. The instructions at lines 
100-399 then use these variables in 


Line commands to draw the different 
Text continued on page 45 
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Listing 1: Three Dee Tee runs on the TRS-80 Calor Computer and requires 16K bytes of 
memory. 


1 REM 3DT GAME COPYRIGHT 

2 REM 1981 JOHN C STUART 

5 CLEAR 188 

12 PCLEAR 4 

20 PMODE 3,1 

38 B=3:F=2 

31 P=] 

32 А5-180:В5-180 

33 PA=3:PB=4 

34 PN=PA 

48 COLOR Е,В 

58 SCREEN 1,2 

51 PCLS B 

54 DIM WN(48,3) 

55 DIM CC(C27) 

56 FOR BN-] TO 27 

58 CCCBN2 = 1 

68 NEXT BN 

62 ВМ-0 

69 GOTO A06 

70 REM COMP CUBE VARIABLES 

71 X1*X/3 

72 X2=X*2/3 

81 LCs5H-2*X 

82 MC=H 

83 RCzH42%X 

84 VIsU-2*X 

85 U2nU-X 

86 V3=V 

67 У4=0+Х 

88 V5=V+4+24x 

100 REM DRAW CUBE 

110 ІІМЕСМС,У32-(МО,У52»Р5ЕТ 

100 ШІМЕС(СМС,У52-(ВС,У4)»РС5ЕТ 

125 11МЕСВОС),У42-(НС,У2)) РБЕТ 

130 LINECRCV2)-(MC VJJ PSET 

135 LINEC(MCV3)=-(LC V2) PSET 

140 LINECLCV2)-(LC VA) PSET 

145 ШІМЕ СС, ЧА) ~ СМС, 05), РЅЕТ 

158 LINECXLC,U22-(MC,U12,PSET 

155 LINEMCoUI2-ORC,VU220,PSET 

2800 PAINT(C(H-DoUVOS2P,F 

205 PAINTCH+D Ч) PF 

218 PAINTC(H,V-D)2,P,F 

300 LINECLC,U*X12-(CMCoU*T2*X2)2PSET 
305 LINE((LC,U-X12-MCoV*X22,PSET 
310 LINECRC,U&X12)-C(CMCoU*T2X*X2),PSET 
315 LINECRC,U-X12-CMCoU*X2D0,PSET 
300 LINECLO4*X2,U-X22)0-CLC4XO,U£fXX120,PSET 
325 LINE(HMC-X2,VU-X12- CMC-X2,U*XTX220,PSET 
330 LINECMC4X2,U-X12-(MC*X2B)U-X-X22,PSET 
335 LINECRC-X2,U-X2)-ORC-X2,U*X*X120,)PSET 
340 LINE(LC4X9,U-X2)-CMC*X2,0U-X-X2),PSET 


345 LINE(MC-X2,U-X12-CRC-X2,U-X-XI1) 
.PSET 
35g LINE(OLC*X28,U-X-X12- CHC*X2,U-X1) PSET 


Listing 1 continued on page 38 


| We finish first because we are faster, offer 


Lan MEHREREN. i » 


When you are racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our small 
business computer systems finish first. 


higher quality peripherals and can expand 
our system significantly beyond our nearest 
competitors. In fact, looking at the chart 
below, you can quickly see why knowledge- 
able resellers are choosing IBC. 


3 — Circle 225 on Inquiry card. 
Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 


OUTSIDE THE USA | WITHIN THE | 
ТӨС A niegrates Business computers DISTRIBUTION 


Oasis Operating System 
(Max. Users) 


CPU Speed (MHz) 
Disk Speed I/O (MB/Sec.) 
Seek (Milli Sec.) 


21592 Marilla Street 4185 Harrison Blvd,, Suite 304 
Cache Disk Memory Chatsworth, CA 91344 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 


Listing 1 continued: 


355 LINECMC-X2,U-X-X2) -CRC-X2,V-X2)2,PSET 
375 LINECH-2*ABSCX) .V+2*ABS CX) -CH+2*ABSCX) „Ч +2жАВ5 (СХ) ) „ РЅЕТ 
399 RETURN 

400 REM DRAW BOXES 

401 ЕНз128 

402 BH=128 

403 ҒУх48 

404 Ву=136 

405 D=e 

406 FX=20 

407 BXz-16 

ABD X=FX 

410 H=FH 

415 UsFV 

419 REM DRAW FRONT VIEW 

420 GOSUB 71 

425 V=BV 

A30 H=BH 

435 X=BX 

436 Da2-2 

439 REM DRAV BACK VIEW 

440 GOSUB 71 

450 BXzBX*-1 

460 FOR WCs] TO 48 

462 FOR CN =1 TO 3 

465 READ WNCWC,CN) Listing 1 continued on page 40 


Circle 469 on inquiry card. 


• Bell 212 compatible — 1200 Baud 
e Full duplex 
* 120 CPS over any standard phone line 


Microprocessor design has invaded the modem 
world. Our new 1200 baud modems pock Bell 212 
Jcompotibility into 10 integrated circuits by for 
the lowest parts count of any 212 modem 
available. The extremely low parts count 
transiates directly into long life, outstanding 
reliability and low production costs — savings 
passed on to you in a lower price 


The Micro Link 1200 features originate ond 


onswer capability. The Auto Link 1200 includes 
these features plus auto-answer. Both units 
are FCC certified for direct connection to Ihe 
phone lines ма о standard RJMC phone jock 
and include 95232, Selt- Test, and а one уро! 
limited warranty. 


Take advantage of higher technology at lower 
cost. Call for full product specications and 
today. 


Micro Link 1200 54497 Auto Link 1200 $549* 
“Suggested list price. quantity one 


U.S. ROBOTICS INC. 


735 WEST LAKE STREET, CHICAGA па иб 60607 
31000 SSS Са? 


First, the IBM Personal Computer, 
The Next Step... 


Тестаг 


SYSTEM EXPANSION with a comp- 
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com- 
plernents the IBM systern. 


MEMORY EXPANSION in 64K 
128K, 192K and 256K Byte incre- 
ments of Dynamic RAM with parity. 
32K Bytes of Static RAM, 32K Bytes 
of CMOS with battery backup, or 
up to 128K Bytes of Read Only 
Memory. 


PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board, ог а Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabulary in ROM 
and phoneme speech generation, 
even a BSR X10™ device controller 
for lights and appliances. 


DISK EXPANSION through the addition of a five or ten д 8 
Winchester disk. The disk options соте enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 


FUNCTIONAL EXPANSION is also available with TECMAR 
Speed Disk" and print Spooling Software that give new 
functionality to memory options. 


UNMATCHED EXPANSION for the serious ІВМ Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTERLAND stores, and other 
fine computer retailers nationwide. 


The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer. 


Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 


LABORATORY/INDUSTRIAL ЕХ- 
PANSION through an IEEE 488 
interface, the Lab Tender with an 8 bit 
A/D and D/A, or the Lab Master for 
12 bit A/D and D/A, a two axis 
Stepper Motor Controller, or the Parallel 
Digital-In/Digital-Out Base 
Board™,Video Digitization 
with Video VanGogh™. 


DEVELOPMENT EXPANSION using 
an E*EEPROM programmer, Proto- 
20a prototyping boards or a TECMAR 
Extender card. 


NEW PRODUCTS are currently un- 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet. If 
you have an need for a new product 
for the ІВМ Personal Computer, and 
would like to ask us about it, give a 
call on our Product Input Hotline at 
(216) 464-8317. 


For ІВМ Personal Computer Expansion, TAKE THE NEXT ӘТЕР... 


PERSONAL COMPUTER PRODUCTS DIVISION 


| ecm ar Inc 23600 Mercantile Road, Cleveland, Ohio 44122 
e Telephone: (216) 464-7410 Telex: 241735 


Circle 453 on inquiry card. 


Listing 1 continued: 


470 NEXT CN 

472 NEXT WC 

473 М=0 

474 REM SIDE 2 

475 DATA 1,2,3,4,5,6,7,8,9 

477 DATA 15,4,7,25,55,85,35,6,9 

479 БАТА 1,5,9,3,5,7 

488 REM SIDE І 

482 DATA 1,10,19,4,12,220,7,16,05,1,4,7,10,13,16,19,22,25,1,13,25,7,13,19 
484 REM SIDE 3 

486 DATA 1,2,2,10,11.,12,19,20,021,1,10,19,2,11,20,3,12,021;,1,11.,201,3,11,19 
488 REM SIDE А 

490 DATA 7,8,9,16,17,18,25,26,27,7.16,25,8,17,206,9,18,027,7,11,21,9,17,25 
492 REM SIDE 5 

494 DATA 19,20,21 ,22,23,24,25,26,27,19,22,25,20,23,26,21,24,2 7, 19,23,27 
495 DATA 21,23,25 

496 REM SIDE 6 

498 DATA 3,12,21,6,15,24,9,18,27,3,6,9,12,15,18,21,04,27,3,15,07,9,15,21 
499 REM MOVE CURSOR 

500 FOR 11=1 TO 3 

518 FOR L2=1 TO З 

515 FOR 13-і TO З 

516 TIMER =g 

517 BNzBN«*1:1F BN=28 THEN ВМ-1 

519 IF CCOCBN)>1 THEN GOTO 5980 

522 REM TEST FOR ACTIVE SIDE Listing 1 continued on page 42 


“Тһе Perfect Marriage" 


ARBA Register and Accounting Plus*. 


Great hardware now with superb software. ARBA 
register, the affordabie, dependable RS232 on 
line cash register. Accounting Plus" Inventory 
Control software, comprehensive, timely, 
accurate. The ARBA point of sale software 
module that brings the two together. The ability 
to integrate on line real time inventory control 
with a total business package: G/L, Payables, 
Receivables, Payroll, Purchase Order, 
— = L/Y Comparisons, Electronic Spread 
eet. 


ARBA 


ARBA Fine Business Computing Corporation Runs under CP/M ** or MP/M ** 
890 E. Roosevelt Road 
Lombard, Illinois 60148 
(312) 620-8566 


ARBA Register—$1295.00—Suggested Retail 


Deaier Pricing Available ” TM Software Dimensions, Inc., Citrus Heights, Ca. 
* TM Digital Research, Pacitic Grove, Ca. 


40 September 1982 © BYTE Publications Inc Сігсів 32 on inquiry card. 


uperBrain Il 


Summa Cum Laude! 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
SuperBrain" desktop computer gradu- 
ated with honors . . . outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un- 


challenged. At least until now. . 


Announcing SuperBram [I™. . . 
latest microcomputer marvel that's des- 
tined to be the "Most Likely to Succeed" 
in the Class of '82. With thousands of 


Our 


SuperBrains in use worldwide, it's no 
surprise that SuperBrain П users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper- 
aung system, a 24 line х 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin 280 processors 
and dual К5-232 communications and 
printer ports. But SuperBrain II out- 
smarts its Class of '79 counterpart by 


“Кернетейі riderr h of Desa Research 


offering leaner pricing, тоғе features and 
betler overall system performance. New 
SuperBrain П features include a faster, 
enhanced disk operating system, a li- 
brary of new visual attributes including 
reverse video, below-the-line descen- 
ders and impressive жұға capabilities 
and Microsoft BASIC — all included at 
absolutely no extra cost! 


SuperBrain II's internal circuitry has 
also been completely redesigned and 1s 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain 11 models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
avalable today, our SuperBrain II is 
certainly in a class by itself. Not only 
does it outprice ала outperform its com- 
petitive classmates, it's also backed by 
our comprehensive customer protection 


* Microsoft is a trademark of &isereaeft Corporation. 


programs — depot maintenance, ех- 
tended warranties, a satisfaction guaran- 
tee and а factory sponsored users group. 
All in all, the SuperBrain II™ represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II "Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 


= EDA e 
РАЛ 
SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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2:98 | Е 2 
T oY 
EX S 4 ^4 /, 


From Aspen Software 
The Onty Complete Document Proofresding System 
For CP/M*, TRS-80* and IBM-PC Word Processors 


PAOOFng A DER" 


Featuring Random House® Dictionary 

e Complete Accuracy-looks up every word; 
does not use less accurate root word 
analysis, plus Random House Dictionary 

ғ, Full Interactive Correction-standard 

е instant Access to Dictionary 

е Compact-Random House Dictionary 
supplied in sizes to fll your system 
(50,000 words standard} 


GRAMMATIK 


Beyond Spelling Checking 

» Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 

а Analyzes Wriling Style 

* Suggests Alternative Usages 


- NO ERRORS 


"The programs together {Proofreader and 
Grammatik) offer a dvnamic кин for 
comprehensive editing bevond spelling 
corrections," 

-Dona 2. Meilach in Interface Age, 5, 82 


“Grammatik is the perfect complement to a 
spelling check program." 
-Dr. Alan К. Miller in Interface Age, 5:82 


"lf you use a ward processor and a spelling 
checker, then you should investigate rhe utique 
capabilities of this program Grammatik is a 
surprisingly fast and easy to use tool for 
analyzing writing sivle and punctuation." 
-Rob Louden in InfoWorld, 12, 8l 
"For the user who is as tight with his dollar as f, 
Proofreader is the program of choice." 
-Stephen Kimmel in Creative Computing. 3:82 
"Anvone invalved with word processing in any 
way, whether wriring manuals, feiters, 
brochures, newscepy, reports, etc, is encouraged 
to get the excellent program Grammatik, " 
-А.А. Wicks in Computronics, 6; 82 


Grammalik and Proolreader аге compatible with all 
CP/M, MS-DOS (incl. IBM-PC), and TRS-80 word 
processors Current CP/M lormats. standard В”, 
Northstar, Omikron, Osborne, Apple Please call/or 
write for details of minimum system sizes and availability 
ol additional disk and operating system formats 
Shipping cosis included. Please specity your systom 
configuration when ardering. Dealers inquiries 
invited. 


TRS-80 Mod. vili $88.00 


Random House із a registered trademark оі Random 
House, Inc. Other registered trademarks: CP/M: Digital 


Listing 1 continued: 

523 IF L3s1 THEN GOSUB 1100 
525 IF Li = 1 THEN GOSUB 1200 
530 IF L2=1 THEN GOSUB 1300 
540 IF L2z3 THEN GOSUB 1400 
SASIF L123 THEN GOSUB 1508 
550 IF L3-3 THEN GOSUB 15492 
555 IF BN-14 THEN 599 

559 REM DELAY LOOP 

560 IF TIMER < 60 THEN 560 
561KSzINKEYS 

562 IF К% <> "" THEN 800 

569 REM CLEAR SUBCUBE COLOR 
570 FOR М=1 TO М 

575 PAINTCSHOM2 5 SV(M) >, Р, Р 
580 МЕХТ М 

585 N=6 

590 NEXT L3 

59] NEXT L2 

592 NEXT Ll 

599 GOTO S08 

88g REM RECORD MOVE 

803 PLAY "L25;4AJD;AJD;" 

885 CCCBN)=PN 

809 REM FIND BN IN TABLE 
818FOR МС=1 TO 48 

812 FOR CN=1 TO 3 

814 IF VNCVC,CNO-BN THEN GOSUB 840 
818 NEXT CN 

800 NEXT VC 

830 К$="" 

835 IF PN=PA THEN PN=PB ELSE PN=PA 
838 №0 

839 GOTO 590 

840 HT-0 

841 REM FIND 3 TOGETHER 

842 FOR 1.Тз1 TO 3 

НАА TM=WNCWC,.LT) 

846 IF CCOCTM)=PN THEN HT=HT+1 
847 NEXT LT 


848 IF HT=3 THEN GOSUB 859 
849 RETURN 
850 IF PN=PB THEN 870 


85] REM RECORD WIN PLAYER A 

852 COLOR PA,F 

854 LINE(CI92,AS2-C208,AS-42) ,PRESET, В 
855 РАІМТ(2й0,А5-2),РА,Ғ 

860 AS=AS-4 

865 PLAY"02;L2;A" 

869 RETURN 

870 COLOR PB,F 

873 REM RECORD WIN PLAYER B 


875 LINE (220,В5)-(236,В5-4),РНЕ5ЕТ»В 


Research; TAS-80: Tandy Corp.; MS-DOS. Microsolt: & 77 РАІ NT ( 2 24 » B S "4 2 Ja PB ғ Е 
ІВМ. IBM; Proofreader, Grammatik: Aspen Software Co. ggg B S=BS-4 
885 PLAY"04;L2;C" 
К/І 890 RETURN 

Aspen Software Co. | $ 899 REM PAINT SUBCUBE 

п науч e» 908 HP=SH-LM*(L1-1)+RM#(L3-1) 

„О. Box jeras, NM 87059 | 

(505) 281-1624 “ЖИ | |910 HUsSU-LU*(LI-1) -RU*(CL3- 12 4DM* CL2- 12 


Listing 1 continued on page 44 
42 September 1982 © BYTE Publications inc 


CompusStar 


When we unveiled our CompuStar™ 
multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 


Ош newly redesigned CompuStar™ 
boasts the same performance statistics 
that made its predecessor such an over- 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca- 
pability, an expanded library of visual 
attributes including reverse video, un- 
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft BASIC — all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar™ 
workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 


Мъти n a ігміспыгі uf Мктұғыш! Caspara 


Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis- 
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un- 
like other systems, you configure the 
CompuStar the way you want 
И... connecting any combination of 
VPU's in a “daisy chain” fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1% 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a clam most of the other multi-user 
vendors just can't make. 


Inside our new CompuStar you'll find 
a level of design sophistication that's 
destined to establish a new standard 
for the industry. À series of easy-to- 
service modular components has. been 


^Retstered vrademark oj Генді Research 


CompuStar's 255-User Controller 
shown wah a ЭМН [Du Storage System 


The Best Made Better 


engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after-the- 
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu- 
ter you'll ever ( have to) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best... even better! 


=INTERTEC 
-DNA 
JC SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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Listing 1 continued: 


92g 


РАІМТ СНР, HU) > PNF 


932 N=N+1 
940 SHCN) 2IHP 
950 SVCN) =HV 
998 RETURN 


1044 
1102 
1112 
1120 
1130 
1142 
1158 
1190 
1200 
1218 
1220 
1234 
1242 
1288 
1292 
1320 
1310 
1322 


REM SET VARIABLES EACH SIDE 
BWs2*FX/3 

SHsFH-4S5*BW 
LM-BU:RMzs2:RUz2:DM2BW 
SUSFU*.5X*BW 

LU= -5*BYW 

GOSUB 9868 

RETURN 

BW=2*%FX/3 

SH=! H+.5*BY 

LM=4 :RM=BYW:LU=@ s DM=BW 
RUs $ S*BW 

SV=FV+-5*BW 

GOSUB 920 

RETURN 
BW=2*F X/ 3: SH=FH 
LM=BW:RM=BW 
SUSFU-,5*BW 


44  —Sepirmber 1982 © BYTE Publications Inc 


1332 
1380 
1390 
1402 
1410 
1424 
1430 
1484 
1492 
1582 
1512 
1529 
1538 
1540 
1588 
1590 
1600 
1610 
1620 
1630 
1640 
1689 
1698 


Frontier 


| NS aid 


Corporation 


LU=.5*BW:RU=.S5*BW: DMaÓ 
GOSUB 904 

RETURN 

BW=24%3X%/ 3 
SH=BH:LM=BW:RM=BW 
SV=BV+2.5*BW 
LUS.5*BU:RU-Z.S5*BU:DMz2 
GOSUB 900 

RETURN 

BWz2xBx/3 
SHzBH-2.5*BW 

LMzÜ :RM-BW 
SV=BV-1.5*BW 

LU=6 :RU=-S*BW:DM=BY 
GOSUB 900 

RETURN 

BW=2*BX/ 3 

SH=BH+2. S*BVWV 

LM=BW: RM=6 
SV=BV-1.5*BW 
LU=eS5*BW:RU=9:DM=BY 
GOSUB 99g 

RETURN 
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— V1 


«— VZ 


“- ҰЗ 


“-- ү4 


Figure 3: Location of the variables used to draw the initial view of the cube. 


Variable Description 


one-half the difference between the center of the cube and the outer limits 
of the cube in a horizontal or vertical direction 


LC 
MC 


the horizontal coordinate of the cube center 
the vertical coordinate of the cube center 
the leftmost corner of the cube 

the middle corner of the cube 


RC the right most corner of the cube 


V1 іле top of the cube 

уҙ М1-Х 

V3 V1 — 2X 

V4 V1 — 3X 

v5 the bottom of the cube 


Table 1: Description of the variables used to draw the cube. 


Text continued from page 36: 


lines required for the cube. The Paint 
command is used to color the sub- 
cubes. 

The subroutine that draws the cube 
is written so that the back view of the 
cube is drawn in the mirror image of 
the front cube, putting the face that is 
closest to the viewer on the bottom of 
the cube instead of the top. This is 
achieved by making BX a negative 
number in line 407, which reverses all 
drawing directions. 

The preceding change in the pro- 
gram illustrates the symmetry in- 


volved in drawing a geometric figure 
with a computer. When 1 finished the 
program, I felt that drawing each line 
using a command was a crude way to 
program this figure. I suspect a better 
programmer would be able to reduce 
the number of statements con- 
siderably by using FOR. . .NEXT 
loops. 


Moving the Cursor 

When I started writing the pro- 
gram, I thought that moving the cur- 
sor among the subcubes would be 
simple, but it turned out to be the 
hardest task. The scheme I finally 
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INTELLIGENT 
PRINTER 
INTERFACE 


Free Your Computer from the 
Mundane Task of Printing 


Imagine being able to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting for your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document, SooperSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds it 10 your printer as fast as it can 
handle it —without using any of your 
computer's memory or time! 


SooperSpooler features include: 


е 16K Memory (62K optional) 

e Bulfer Status Readout 

e Space Compression 

e Pagination 

e Single Sheets 

e Headers and Pape Numbering 

е indentation on Carryover Lines 

e Self Test Routine 

€ Features also Software Controllable 
e Plugs into Most Computer Systems 
* 16K Parallel 1/O Unit —$349.00! 

Жж Serial 1/О Option—$95.00 

ж 46K Memory Option—$159.00 


TM 
SooperSpooler by Compulink — 
The missing link that gives your 
microcomputer mainframe printing. 


COMPULINK 


CORPORATION 


1840 Industrial Circle 
Longmont, CO 80501 (303) 651-2014 


Send for hrochure 
Dealer inquiries welcome 
Call for information: 800-525-6705 
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ЕХРОТЕК 


2723 М. Windrose * Suite 3 
Phoenix, Arizona 85029 


1-800-528-8960 


GUARANTEED 
LOW PRICES 


APPLE CARDS 
16K RAM — $99 280 CARD — 5279 
Videx Card — $249 Smart Term — $179 
32K Atari Card — $99.50 Clock CARD — $220 
ALTOS 
5-15D — $2290 5-5D — $4399 
ANADEX 
3500A — $1290 95014 — $1290 


ATAR! 
400-16K — 5289 800-18K — $659 
410 — $79 810 — $435 
825 — $569 850 — $149 


CITOM 
F-10P — $1380 F-108 — $1525 
Prowriter 
8510AP — $489 B510ACD — $610 
DATASOUTH 
DS120 — $595 D5180 — $1259 


DIABLO 
830RO — $1945 620 — $1295 


EPSON 
MXBOFT — $515 МХ80 — $439 
MX100 — 5699 Graphic Hom — $45 


HAZELTINE 
1500 — $995 ESPRIT — $515 
MICRO SCi Az 
$350 — Apple Drive/Card — $400 
MODEMS 
HAYS — MICROMODEM — 5290 
HAYS — SMARTMODEM — $229 
Pencil — 300/1200 (212A) — $695 
MONITORS 
BMC Grean — $95 Color RGB — $550 
Amdek 3000 — $159 Color — $380 
Sanyo-Green — $225 Color — $335 
NORTHSTAR 


Advantage — $2795 Horizon 6400 — 82795. 


NEC 
8023 — 5489 7710-- $2350 


MPI 
88G — $550 99G — $650 


SOROC 
120— $659 135 — S689 


TELEVIDEO 
910 — 5569 925 — $730 
820 — $735 950 — $915 


Ti 
810— 51240 820--51795 
ZENITH 

219 — $699 289 — $2129 

OKIDATA 
M83A — $688 
MB2A — $425 
M84P — 51059 М845 — $1225 


SOFTWARE 
All Major Brands — $CALL 


DISKETTES/BOXES 
| Elephant — $20 Scotch — $25 Dysan — S35 


All Prices Subject To Change 


Customer Service 
602-863-0759 
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Subcube Vertical 
Number Slice 
N L1 


moan C cn ьо Мз — 


1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 


Horizontal Vertical 
Row Column 
L2 L3 


со со Со № МЭ MD — — а (ду Сау (Ау ҺО КУ == а бо С IO МӘ МӘ -= — 
Who Q) МЭ — WN — Who соғ wh oOo P9 —5 53 М = G2 № == 


Table 2: Values of variables L1, L2, and L3 used to determine the position of the 


Cursor, 


settled on was to move the cursor 
using three FOR. . .NEXT loops at 
lines 500-599, The outer loop (L1) 
represents one of three vertical slices 
of the cube, the next loop (L2 in line 
510) represents the horizontal rows 
on each slice, and the inner loop (L3 
in line 515) represents the vertical 
columns on each slice. Table 2 shows 
the contents of the three variables 
that are used to control the loops for 
each subcube, and figure 1 shows the 
subcube numbers. 

Ап inspection of table 2 and figure 
1 reveals that the position of the cur- 
sor on a side can be determined by the 
value of one of the variables L1 to L3. 
For example, whenever one of the top 
subcubes (side 3) is addressed, L2 is a 
1. Line 530 tests L2 for a 1 and ex- 
ecutes the subroutine that paints the 
top side of the cube. 

The subroutines at lines 1100, 
1200, 1300, 1400, 1500, and 1600 that 
handle moving the cursor on each 
side use another subroutine at line 
900 to paint the player's color. Before 
it executes a GOSUB 900, the calling 
subroutine first determines the con- 


tents of the variables that will be used 
by line 900 to determine the location 
of the subcube to paint. The variable 
HP contains the horizontal position, 
and variable HV contains the vertical 
position that the Paint command 
uses. The amount of movement is 
determined by the distance each sub- 
cube is from subcube 1 when L1, L2, 
or L3 is 1. 

For example, when the cursor is on 
subcube 1 then L1, L2, and L3 are all 
1, and subroutines at lines 1100, 
1200, and 1300 will be executed to 
paint subcube 1 on three sides, When 
the subcube changes to 2, L3 becomes 
2, while L2 and L1 stay at 1, and sub- 
routines at lines 1200 and 1300 are ex- 
ecutled. These two subroutines store 
values in variables RM and RV that 
equal the number of dots needed to 
move to subcube 2 from subcube 1. 
When the statements at lines 900 and 
910 are executed, variables HP and 
HV are adjusted by the values in 
variables RM and RU, and subcube 2 
is painted. This procedure is used for 
each subcube. If you work out the 
values in the subroutines using table 


EN 
NOUNCED SAGE II, 
-BIT COMPUTERS 

BIT THE DUST. 


16-ВІТ, 8 MHZ, 
68000 MICROPROCESSOR. 
The new Sage ll doesn't look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 

But the fact is, 8-bit 
microcomputers don't stand а 
chance against it. Minicomputers 
are shaking in their boots. And 
even a few павее ае 
running scared 

Because the Sage ll is based 
on the incredible 68000. 


UP TO 512K, 

'" NOT COUNTING DRIVES. 

With its 24-bit address bus, the 
Sage li can address 16 megabytes. 
features a mere 128K RAM. 

On top of that, you can add 
another 384K of "RAM DISK" (on- 
board RAM that looks like a super- 
fast disk to the operating system). 

Then come the real disk drives. 
Your choice of 40 or 80 track, 320K 
lo 1.3 megabyte, 5-1/4". A 10K 
program loads іп half a second. 


p-SYSTEM' OPERATING SYSTEM. 
This optional, interactive operating 
system makes it possible to use 
programs currently running on 
8-bit computers. 

It supports Pascal, FORTRAN 
77, BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs. 


MORE FOR THE MONEY. 

Prices for the Sage Il start at just 
No other computer in history has 

offered so much performance per 


195 North Edison Way, Suite 14 
Reno, Nevada B9502 unit 
(702) 322-6868 Call or write us today for the 
* UCSD p-Sysiemis a trademark of e Regents of the Ureversity сі Calice COMPUTER TECHNOLOGY whole story. 
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Side 2 
1200 
Variable 


2«FX/3 
FH + .5«BW 
0 
BW 


FB + .5« ВМ ЕУ + 5«BW 


Side and 
Subroutine Line Numbers 


BV + 2.54 BW 


Side 5 
1500 


2аВХ/З 
BH —2.5«BW 
Ü 
BW 
BV — 1.5-BW 


Side 6 
1600 


2*BX/3 
BH + 2.54 BW 
BW 


0 
BY — 1.5. ВМ 


-DBW 


0 2+ BW 
Bw 


BW 


.5* BW 
5. BW 
0 


0 «BW 
S: BW 0 
BW BW 


Table 3: Formulas used to compute the distance to move the cursor to a particular subcube from subcube 1. 


3, you will see that the table does give 
the location of the subcube on each 
side. It also shows the formulas used 
to compute these values for each side. 


Keeping Score 

А player scores a point when he 
gets three subcubes together in his 
color in a horizontal, vertical, or 
diagonal direction. Each subcube can 
have as many as three faces; there- 
fore, it is possible for a subcube to be 
involved in as many as nine winning 
combinations. In fact, you can score 
as many as 9 points on three different 
faces in one move, Photo 2 shows the 
game after one player has scored 6 
points by marking subcube 1. 

The program keeps score first by 


Photo 2: One player has scored 6 points by coloring the 
seven subcubes on the forward-facing cube. 
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building an array in memory for all 
the possible winning combinations 
using lines 450-499, There are 6 sides 
with 8 winning combinations on a 
side, or a total of 48 winning com- 
binations. The winning numbers are 
read from memory in groups of 3 and 
stored in array WN, which is dimen- 
sioned in line 54. 

Each time a player makes a move, 
the subroutine in line 800 is executed. 
Array CC keeps track of the player 
who has colored each subcube. Array 
WN is then searched to see if the sub- 
cube that was just colored is in a win- 
ning combination. If the subcube 
number is found, the three subcubes 
are checked to see if they are all the 
same color, If they are, then the 


The scores for each 
corner, 


player is given credit for a score in the 
subroutine in line 850. The entire 
table of winning combinations is 
searched in this way, and all winning 
combinations are identified and dis- 
played. Photo 3 shows the game after 
all subcubes have been colored. 


Future Changes 

This program was written so that it 
could be easily changed. The colors, 
location of the cubes, and sizes of the 
cubes can all be changed by changing 
variables in the beginning of the pro- 
gram. The cursor can be made to 
move faster or slower by changing 
the constant in line 560. 

This version is a straightforward 
game without much variety, ] am 


Photo 3: Screen display showing all the subcubes colored, 


player are shown in the lower-right 
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 DAYSTAR at the center of your SYSTEM 


Whatever system 
you're using Apple" 
Xerox", ІН5-80 or 

Heath/Zenith ", Daystar 

should he al the center. Increased 
speed and increased data capacity adds 
versatility to your system that saves you 


time and money. 7 Е 1195 Е Willow St 
Through the use of an intelligent controller using Signal Hill, CA 90806 
/0 Ports and on-board data buffer feature, your 00) 421-7701 © (2131 595-431 1714) 891-2663 
microcomputer can perform up to 9 times faster ) 

Daystar increases the data capacity of your system, with 6.4 megs or 12.8 megs ASAP COMPUTER PRODUCTS LTD. 
of unformatted storage and each controller will handle up to 4 drives. A 1 megabyte floppy 116 Viceroy Road, 0-12 Concord. Toronto. Üntano 
back-up 15 also available This increased capacity allows your system to expand as your |4K1A9 Canada — 416) 738-0500 (000) 268. 105 


needs change 

Daystar, the perfect center for your system, al an affordable price. 

This subsystem 15 available with interfaces for: 
Xerox’, NEC 8007. Apple I, Commodore’, МІС 20", TRS-80 Model Il", Heath/Zenith 897" 
§-100, and soon Apple WP, TRS-80 IIl". 


IM sf dera (M GF абри Electra ТМ а! Қан (жесін im ТЕ at Commodore Шегу Machine. "TM ul [andy (шр 


working on another version now that 
will make the game more competi- 


YOU SAVE WHEN WE BUY FOR YOU 


p AS em AG ‚э ы; M 9 а commercial елі; " tive. This can be done by moving two 
= == company. Our fee is one-fourth of what we save you off list price. кокай nce cic ddl e E ade 
We offer: changing speeds, etc. You should be 
| | е Better prices е Full service and support able to design your own game version 
е Exporting е Access to 500 manufacturers with some thought 
— | е Leasing e Assembly, integration, testing чал. 
| These are just a few of the products we can buy for you: Some Reflections 
Р My reasons for doing this project 
—— COMPUTERS initially were to learn the Color Com- 
Adds Multivision | $ 3.074 |ВМ Personal comp. CALL puter's graphics capabilities, win the 
| Alpha Micro 1030 12,047 Baby Blue CALL BYTE game contest, and do some- 
Alpha Micro 1051 17,634  Davong 5 meg. H D. 1,575 | | thing with my idle computer. Some- 
Alspa АС1-2/55 2,320 Seattle boards CALL | ; 
ый Altos 8000-10 6,295 ВС Cadet 4,211 € ЖӘЕ E evi I TR м 
Allo 8000-15 3,585 — Micromation СІ M Б uasa Чу ЕЕЕ m 
| Allos 8600-10 7,586 МЕС 8000 БАК PC system апа so decided to write this article. 
ет Allos Series 5-150 2.182 incl. CP/M, Wordstar 2,266 I did learn a lot about the Color 
Allos Series 5-5D 4.3/2 NorthStar Advantage 2.634 Computer graphics, and what I 
| Apple 2 + 48K 1.208 NorthStar Adv. H.D. 5 4,395 А TE 
BMC 20B 5.422 — NorlhSlarHor&4K OD 2,650 A à — — - 
CCS Series 300-14 4,414 Onyx 5001 MU-6 7.350 a See See we а уни 
Columbia Data CALL Onyx 8000 MU-10 7.900 | | computer for the money. In many 
Compupro/ Godbout 26% 0FF Sanyo 2000 2,708 ways the graphics are as powerful as 
— a Corvus Concept CALL Seattle System 2 3,251 those for the ТЕМ Personil Сәт» 
| Cromemco System 1 2,946 Televideo 75-802 2,600 ; ; 
= Cromemco System 2 3.400 Televideo TS-802H 4.950 | | Puter, = н — ably 
| Cromemco68000System1 4,395 Televideo TS-806 Жі, ens ae иа ee снуе 
DEC VT-180xx 3,344 Vector 2600 3.895 | | mands are limited, but you can usual- 
Dual 12,636 Vector 3005 5.495 ly find a way to accomplish your ob- 
- — mm ы e 4 m. jectives, Doing graphics in BASIC 
| ауе will probably be too slow for many 
Еа | | | projects requiring fast movement of 
PRINTERS = s ih + IE objects on the screen, and these pro- 
s Brother, parallel, daisy 853 МЕС 7720 КВ 2685 | | jects will have to be done with 
C. itoh F-10, daisy 1.400 — NEC/Sellum 1, 16K, tractor 2,595 assembly-language programs or 
| C. {toh Comet |l. dot 799  Qume9/45full panel 2,045 machine-language subroutines. 
Diablo 620. daisy, 25cps 1,260 Qume9/55full panel - 2,180 | All in all, I am glad I engaged in 
| Diablo 630, daisy 2,098 Smith Corona ТР-1, daisy 681 this effort, I hope that you can learn 
|= IDS Prism 80 740 Tall CALL 
|05 Prism 132 column 1,430 Texas Instr, TI 810 1,285 | | something from my efforts that will 
| — | save you some time on a computer 
= === = project, or perhaps you will simply 
DISK DRIVES, MODEMS, ETC. enjoy playing Three Dee Tee. If so, 
| р Amdek Color Il term. 8694 Houston Instr. DMP-2 841 the effort will have been 
а. ған Ventel 212 + modem 765 Houston Instr. OMP-4 1,195 thwhile. а 
= — Corvus 10 meg. H.D. 3,825 Houston Instr. DMP-7 1693 | | “етуіме 
ыы DEC VT-100 terminal 1.390 Morrow 20 meg. H.D. 3,650 


Mastercard, VISA at 3% handling fee. Prices subjeci to change wilhoul 


notice. Minimum lee $150. 15% restocking charge. Improved Version Available 
The author will make copies of an 
| ' — | improved version of his program 
EXPORT SERVICES available. We are available to BYTE readers. Send a 
buying agents for overseas computer dealers blank cassette tape, a self-addressed 


and distributors. International Telex 470851 stamped envelope, and a check or 


money order for $8 to: 


Р Сере е Е | John біш 
THE PURCHASING AGENT iis South 70th East Ave. 


1635 School Street, Suite 101, Moraga, CA 94556 Tulsa, OK 74133 


Call Toll Free 800-227-2288 In California (415) 376-9020 
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[Dons f ог exce 


ds them ail. 


In an age when new standards are constantly emerging, 


Maxell. TI 


Not all disks are created equal. рыла ) 26 ter 
than others. To find out what's best for you, look fc 

Maxell disks. They now carry the Gold | 
symbol of quality. It's your assurance Mc disks 
meet or exceed every definition of quality. Nom Ve v | 
who establishes it. We've earned tin versal supe- 


riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

J Your benefits are many. 
Take the perpetual problem of 
drop-outs. А drop-out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy and performance. Now 
that you understand what a 
drop-out is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 


Maxell Computer Products Divi: on, 60 Oxf к 


ae nc j on this quality дарыны your valuable 
programs and programming time, indefinitely. 
Ne've > run disks over ten million passes under 
conditions designed to find weak points and wear. 
dn't. And you won't. 


There is a Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 


| Standard as your level of 


quality, you'll benefit from 
improved disk performance, 
immediately. Bank on it. 


maxell. 


. : 


Е ө - | 


y're still оп the rise. 
believe it's 
ors c 


Sal of 8 NEC 4116 200 ns. Guaranteed one lui 


DISKETTES 


ALPHA DISKS. . .. „21-45 
Single sided, certheg Double Density 40 Tracks 
қат gb Box of 10 Guaranteed ona іші 


CORVUS 


FOR 8-100, APPLE OR TRS-80 
MOD I, Ill 
Coniroter, Casa/P 5 Operating System AGT 


5 MEGABYTES 3245 00 
10 MEGABYTES 4645.00 
20 MEGABYTES 5545.00 
MIRROR BACK-UP 725.00 
CALIF. COMPUTER 
SYSTEMS 

5-100 BOARDS 

2200A MAINFRAME 459 00 
20ESC 64K DYNAMIC RAM 539.00 
2422 FLOPPY DISK CONT 5 СРАМ» 359.00 
2710 FOUR SERIAL 1/0 279.00 


2718 TWO SERIAL/TWO PARALLEL 1/0 269.00 
2720 FOUR PARALLEL 1/0 194 00 
2810 2-80 CPU 239 00 


APPLE BOARDS 

77104 ASYNCHRONOUS 5 INTERFACE 143.00 
7712A SYNCHRONOUS S. INTERFACE — 158.00 
7424A CALENDAR CLOCK 99.00 


772BA CENTRONICS INTERFACE 105.00 
VISTA COMPUTER CO. 
APPLE VISION 60-80 COL CARD 329.00 
APPLE B" DISK DRIVE CONTROLLER 549.00 
MODEMS 

NOVATION CAT ACDUSTIC MODEM 135.00 
NOVATION D-CAT DIRECT CONNECT 5509 
OVATION AUTO-CAT AUTO ANS 219.00 
NOVATION APPLE-CAT 325.00 
UBS 103 LP CIRECT CONNECT 125.00 
UDS 103 JLP AUTO ANS 209.00 
HAYES MICROMODEM 1) (APPLE) 289.00 
HAYES 100 MODEM (5-100) 325.00 
HAYES SMART MODEM (85-232) 227.00 
HAYES CHRONOGRAPH 199.00 
LEXICON LEX-11 MDDEM 109.00 
TERMINALS 

TELEVIDEO 810 539.00 
TELEVIOEO 912C 745.00 
TELEVIDEO 9206 830.00 
TELEVIDEO 950. 955 00 
ADOS- VIEWPOINT 593.00 
TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR 27.00 
PERCOM DOUBLER !]  . 159 00 
TANDON BO TRACK DISK DRIVE 345.00 
TANDON 40 TRACK DISK DRIVE 289.00 
LNW DOUBLER W/ DOSPLUS 3 3 138.00 
MOD li] DRIVE KIT 815.00 


MORROW DESIGNS 


FLOPPY DISK SYSTEMS 
Controup, P S., Mirrosoit Basic, СР/М? 
АВТ 

DISCUS 2D (Singla Drive — 500K) 1075.00 
DISCUS 20 (Dua! Drive — 1 MEG) 1695.00 
DISCUS 2 + 2 (Single Orve — 1 MEG) 1777.00 
DISCUS 2 + 2 (Dual Drive — 2 МЕС) 2317.00 


HARD DISK SYSTEMS 


Controller, PS. Microsol Basic. CP/M* 
АҺТ 

DISCUS M10 (10 Megabytes) 3345 00 
DISCUS M26 (26 Megabytes) 4045.00 
ISOLATORS 

(50-1 3-SOCKET 53.95 
150-2 6-SOCKET 53.95 
BARE DRIVES 

TANDON 5% INCH 

100-1 SINGLE HEAD 40 TAK 209 00 
100-2 DUAL HEAD 40 ТАК 275.00 
100-3 SINGLE HEAD 80 TRK 275 00 
100-4 DUAL HEAD 80 ТЕК 399.00 


TANDON THINLINE 8 INCH 
848-1 SINGLE SIDE 420.00 
848-2 DUAL SIDE 515.00 


Circle 17 on inquiry card. 


MICRO PRO 

APPLE CP/M® 

WORDSTAR* t 222 00 
SUPERSORT * 1 145 00 
MAILMERGE* t 79 00 
DATASTAR* | 179 00 
SPELLSTAR" t 119.00 
CALCSTAR*1 149.00 
CP/M* 

WORDSTAR 285 00 
SUPERSORT 168 00 
MAILMERGE 103 00 
DATASTAR 235 00 
SPELLSTAR 155 00 
CALCSTAR 199.00 
MICROSOFT 

APPLE 

FORTRAN" 150 00 
BASIC COMPILER” 315.00 
COBOL 550 00 
2-80 SOFTCARD 299 00 
RAMCARD 149 00 
TYPING TUTOR 17 85 
OLYMPIC DECATHLON 24 95 
TASC APPLESOFT COMPILER 145.00 
CP/M® 

BASIC 80 299 00 
BASIC COMPILER 319 00 
FORTRAN 80 345 00 
COBOL 80 558.00 
MACRO 80 189.00 
mu MATH/mu SIMP 215 00 
mu LISP/mu STAR 155 00 
APPLE SOFTWARE 

MAGIC WINDOW 79 00 
MAGIC SPELL 59.00 
BASIC MAILEA 59.00 
DB MASTER 159.00 
ОВ MASTER UTILITY PACK 89.00 
DATA CAPTURE 4 0/80 59 95 
PFS GRAPH _. 89.95 
PFS: (NEW) PERSONAL FILING SYSTEM 85 00 
PFS’ REPORT 79.00 
Z-TERM* 89 95 
Z-TERM PRO* 120.95 
ASCII EXPRESS 63.95 
EASY WRITER-PRO 199.00 
EASY MAILER-PRO 79 00 
EXPEDITER || APPLESOFT COMPILER 73 95 
A-STAT COMP. STATISTICS PKG 129 00 
SUPER TEXT Il 129 00 
LISA 25 59 95 
CONTINENTAL SOFTWARE 
G/L 199 00 
A/R 199.00 
AJP 199.00 
PAYROLL 199.00 
PROPERTY MGMT 399 00 
THE HOME ACCOUNTANT 59 95 
VISICORP 

DESKTOP PLAN |! 185.00 
VISIPLOT 158.00 
VISITREND/ VISIPLOT 229 00 
VISIDEX 189 00 
VISITERM 79.00 
VISICALC 189,00 
VISIFILES 189,00 
СР/М? SOFTWARE 

THE WORO-SPELL CHECK 75 00 
d BASE li 599 00 
SUPER CALC 209 00 
SPELLGUARD 239 00 
P&TCP/M* MOD i TAS-30 175.00 
COMMX TERMINAL PROG 82 50 
C BASIC 2 115.00 
PASCAL Z 349 00 
PASCAL MT + 435 00 
PASCAL/M 205.00 
SYSTEMS PLUS — 

G/L. А/В, A/P, P/A 1793.00 
CONDOR | 579.00 
CONDA)! 845.00 
DIGITAL RESEARCH 
MAC 89 00 


CP/M 15 а reg. trademark af Orgia Research 


$10 69.00 
2510 97 00 
PL/ 1-80 439 00 
SUPERSOFT 

DIAGNOSTIC | 89 00 
DIAGNOSTIC. i| 89 00 
'C' COMPILER 179 00 
UTILITIES | 59 00 
UTILITIES. (1 59 09 
RATFOR 89 00 
FORTRAN 239 00 


TRS-80 GAMES 


TEMPLE OF APSHA) 34 95 
HELLFIRE WARRIOR 3 95 
STAR WARRIOR 34 95 
RESCUE АТ RIGEL 24 95 
CRUSH, CRUMBLE AND CHOMP 24 95 
INVADERS FROM SPACE 17 55 
PINBALL 17 95 
STAR TREK 3 5 17 95 
MISSILE ATTACK 18.95 
STAR FIGHTER 24 95 
SCARFMAN 17.95 
TRS-80 SOFTWARE 

NEWOOS/80 2.0 MOD I, III 139.00 
LAZY WRITER MOD 1, iit 165.00 
PROSOFT NEWSCRIPT MOD I, II) 99.00 
SPECIAL DELIVERY MOD І, til 119 00 
X-TRA SPECIAL DELIVERY MOD! Ii — 198.00 
TRACKCESS MOD I 24 95 
ОММІТЕВМ SMART TERM MODI, tll 8995 


MICROSOFT BASIC COMP FOR MODI 165 


LDOS 5 1 MOD I, IN 159 00 
APPLE GAMES 
PERSONAL SOFTWARE 
CHECKER KING 2195 
САММОН GAMBLER 21 95 
MONTY PLAYS MONOPOLY 29 95 
BRODERBUND 

GALAXY WARS 20.95 
ALIEN TYPHOON 20.95 
APPLE PANIC 24 95 
MIDNIGHT MAGIC 29 95 
SPACE QUARKS 24 05 
AUTOMATED SIMULATIONS 
INVASION ORION 20 95 
STAR WARRIOR 32.95 
TUES MORNING QUARTERBACK 25 95 
CRUSH, CRUMBLE AND CHOMP 24 95 
THE DRAGON'S EYE 20.95 
MUSE SOFTWARE 

ROBOT WARS 32.95 
THREE MILE ISLAND 32.95 
A B.M 20.95 
GLOBAL WAR 20.95 
CASTLE WOLFENSTEIN 24.95 
ON-LINE SYSTEMS 

WIZARD AND PRINCES 29.95 
MISSILE DEFENSE 25.95 
SABOTAGE 20 95 
SOFT PORN ADVENTURE 24 05 
THRESHOLD 31 95 
JAW BREAKER 24.95 
CROSSFIRE 24 95 
TIME ТОНЕ 69 95 


H/R FOOTBALL 32.95 


HZA CRIBBAGE А 20.95 
PEGASUS 1| 25 05 
SIRIUS SOFTWARE 

SPACE EGGS 24 95 
GORGON 32 95 
SNEAKERS 24.55 
EPOCK 29 95 
BEER AUN 24 B5 
НАПЯОМ 29 95 
PULSAR Ii 24 85 
EPOCK 29 95 
EDU-WARE 

PERCEPTION PKG 19 35 
COMPU-READ 24 95 
COMPU-MATH ARITHMETIC 49.35 
COMPU-MATH FRACTIONS 34 95 
COMPU-MATH DECIMALS 34.55 


COMPU-SPELL (REG DATA DISK) 24 95 
COMPU SPELL DATA DISKS 4-5, az. 17.85 


MORE GREAT APPLE 


GAMES 

COMPUTER QUARTERBACK 32 95 
TORPEDO FIRE 49.55 
THE SHATTERED ALLIANCE 49.95 
POOL 1 5 28 95 
ULTIMA —. 33.95 
RASTER BLASTER 24.95 
FLIGHT SIMULATOR 27.95 
INTERNATIONAL GRAND PAIX 25 95 
SARGON li 28.95 
SHUFFLE BOARD 2995 
FIREBIRD 24 95 
SNACK ATTACK 24 95 
THIEF 24.95 
ROACH HOTEL 29.95 
JABBERTALKY 24 95 
THE WARP FACTOR 32,95 
COSMO MISSION 24 95 
WIZARDRY 37 95 
208K | 32 85 
ZORK 1! 32.95 
SUPPLIES 

AVERY TABULABLES 

1.000 2% x 15/18 849 
3,000 3% x 15/16 14.95 
5.000 3% x 15/16 1895 


ҒАМ FOLD PAPER 
(Prices F.O.B. S.P.) 

9% x 11 18b WHITE 3,000 ct 29. 
14 7/8 x 11 18 WHITE 3,000 сі 39 


COMPUTER 


р m C] O Y 
To order or for information call 


(213) 706-0333 


Modem order line: (213)883-8976 


We guarantee everything lor 30 days. И anything is wrong, return Ihe item 
and we'll make it right. And, of course, we'll pay the shipping charges. 

We accept Visa and Master Card on ail orders; COD up to $300.00. 

Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs, 
delivered in continental U.S. Call for shipping charges over 50 105. Foreign, 
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and subject to change wilhout notice. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


*Requitas 2-80 Seftcard 


{Reg iWademark of Micro Pro International Corp 


Product Description 


The Epson QX-10/Valdocs System 


Gregg Williams 
Senior Editor 


These are wonderful days for people who need com- 
puters. Microcomputers that do more and more are 
becoming available—and, paradoxically, they are 
becoming less expensive. The only trouble is that, be- 
tween the time you order a unit and it is delivered, 
something better is announced (but you know it will be 
six months to a year before the new unit will be 
available), 

As the saying goes, I've got bad news and good news. 
The bad news is that, yes, another wonderful computer is 
about to come out—ífrom Epson, the company that has 
captured about 75 percent of the printer market. The 
good news is that the unit is supposed to be available by 
this Christmas. On the basis of Epson's track record, I 
believe they'll do it. 

BYTE was one of the few companies to be given a 
private showing this past summer of the Epson QX-10, a 
computer for less than $3000 that may well be the first of 
a new breed of anybody-can-use-it "appliance" com- 
puters. Chris Rutkowski, president of Rising Star Enter- 
prises (a consulting firm that works closely with Epson), 
showed me the QX-10, along with a preliminary version 
of an extended word processor called Valdocs and an 
enhanced keyboard design called HASCI, both designed 
by his company. As you'll be able to tell from this article, 
I found them both very interesting. 


QX-10 Hardware 

For its retail price of less than $3000, the ОХ-10 (see 
photo 1) gives you a great deal for your money. It con- 
tains a Z80 microprocessor running at 4 megahertz 
(MHz), 128K bytes of memory (expandable to 256K 
bytes), two direct memory access (DMA) controllers, one 
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free serial port (a second one is used by the keyboard), a 
Centronics-compatible parallel port, six clock-timers, 2K 
bytes of battery-powered complementary metal-oxide 
semiconductor (CMOS) memory (to hold certain infor- 
mation even when the computer is turned off), a CMOS 
clock/calendar, and a light-pen interface. The unit also 
contains two thinline 5%-inch floppy-disk drives, each 
double-sided and double-density, with 40 tracks per inch; 
each drive holds 320K bytes. The video display, based on 
the NEC 7220 graphics chip, includes a 32-MHz medium- 
persistence video monitor and 128K bytes of dedicated 
video memory (shown as the bottom board in photo 2). 
The video display will work in either a 25-line by 
80-character text mode or a 640- Бу 400-pixel graphics 
mode. The QX-10 comes with one of two detachable 
keyboards—standard-layout or HASCI—more on that 
later, Finally, the QX-10 has internal space for up to five 
peripheral cards like those used by the Apple, Corvus, 
and IBM microcomputers. 


QX-10 Configurations 

The QX-10 will be sold in two configurations. The first 
includes (at the time of this writing) the QX-10 as de- 
scribed above, the standard-layout keyboard, the CP/M 
operating system, Microsoft BASIC, and STOIC (a fast, 
extensible FORTH-like language). This version is a stan- 
dard CP /M-based microcomputer for those of us who are 
comfortable with microcomputers as we know them to- 
day. 

However, the QX-10 was really designed for the 
average consumer, who isn't comfortable with 
microcomputers as we know them today. With the soft- 
ware included in this package, the QX-10 becomes (as Ep- 


Photo 1: The Epson QX-10/Valdocs system. 


son puts it) a symbol processor that anyone can use. This 
configuration of the QX-10 includes the hardware as 
described above, the HASCI keyboard, the Valdocs soft- 
ware, TP/M (a CP/M equivalent with its own 
enhancements), Microsoft BASIC, and STOIC. (CP/M 
may be offered in place of TP/M, but the configuration 
will probably be very close to the one listed above.) 


The Epson Philosophy 

Although Epson wiil certainly sell you the CP/M ver- 
sion of the QX-10, it is far more interested in selling you 
the unit it really designed —hardware and software 
designed in conjunction with each other to offer both 
high performance and ease of use. In addition to being a 
highly integrated word-processing /computer system that 
Offers as much usable processing power as almost any ex- 
isting microcomputer, the QX-10/Valdocs system is 
designed to be used without confusion by people with 
minimal technical knowledge. We've certainly heard that 
claim before, but Epson has delivered on this promise in a 
way and to an extent that no microcomputer manufac- 
turer has done. 

The Valdocs (short for "valuable documents") system 
described here is designed to manipulate what Epson sees 
as the four types of symbols that people use: letters, 


numbers, graphics, and time. The HASCI keyboard 
(scheduled to be described next month by Chris 
Rutkowski in his article "An Introduction to the Human 
Applications Standard Computer Interface") is shown in 
photo 3. It is designed with a set of function keys that 
relate directly to the most common operations people 
perform on symbols. In addition, these keys are designed 
to be sufficient to drive any future symbol-manipulating 
software—that way, the keyboard layout won't change 
even when more sophisticated software is developed. 
Table 1 gives a brief description of the HASCI keyboard 
function keys. 

Another aspect of the Epson philosophy is its commit- 
ment to ensure that all the parts of a system work 
together, (What's amazing is that the microcomputer in- 
dustry has survived while blatantly ignoring this 
philosophy.) In the QX-10 (with or without Valdocs), the 
computer, its software, and its peripherals are meant to 
use each other's capabilities to the fullest. This goes hand 
in hand with Epson's vision of the dot-matrix printer as 
the universal standard for printing. Epson has designed a 
line of printers that act identically and are capable of 
printing both bit-mapped graphics and text in varying 
degrees of quality (draft-, correspondence-, and—with 
some future printer—letter-quality printing). 
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Photo 2: Inside the Epson ОХ-10. The top unit is the motherboard of the QX-10; the 
rear of the unit is closest to the camera. The connectors in the upper right corner are the 
five slots for peripheral cards. The smaller board (below the motherboard) contains the 
128K bytes of video-display memory; this card fits on top of the motherboard in the 
assembled unit. 


my inspection of a preliminary ver- 
sion of the Valdocs software, I believe 
that this is a realistic view of the 
system. Although I can't do a full 
review of the software based on the 
short amount of time I spent with the 
system, I do want to point out several 
unique features of the QX-10/Val- 
docs combination. 

Help is available at any time 
through the HASCI keyboard Help 
key. Àn extensive text file of instruc- 
tions is on the Valdocs system disk 
and can be read by pressing the Help 
key. This key gives you a menu of 
subjects that might be of interest 
(based on what you were doing when 
you pressed Help), as well as access to 
the entire Help file via user-entered 
keywords. Of course, the QX-10 re- 
turns to wherever you were before 
the Help key was pressed. 

The Valdocs symbol processor can 
manipulate any of the four types of 
symbols at any time. Text can be 
entered at any time just as you would 
in any conventional word processor. 
The Calc key turns the system into a 
basic 4-function calculator. Graphics 


Valdocs can be created via the Draw key. The Sched (schedule) 

Epson wants the average person to be able to buy a key gives you access to a computer-kept appointment 
QX-10/Valdocs system in a department store, plug it in, book, a built-in clock/timer/alarm, and an event sched- 
turn it on, and be able to type in a letter without having uler; all these can be accessed without disturbing the file 


to read more than the unpacking instructions. Based on being edited. 
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Photo 3: The HASCI keyboard for the Epson QX-10/Valdocs system. 
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The operation of all keys is as intuitive as possible. For 
example, when you use any of the type-font keys (Bold, 
Italic, Size, or Style), the video text image changes to 
reflect the use of those keys. When you hit the Italic key, 
all your subsequent typing appears on the screen as italics 
until you hit the key again to turn italics off. Also, keys 
like left-arrow, right-arrow, and Delete do their respec- 
tive functions to words and lines (instead of individual 
characters) when used with the Word and Line keys. 

It is impossible to make any major destructive change 
to your file without having the change explained to you 
and being asked to confirm it. In addition, the Undo key 
allows you to recover from the last major change made to 
the file. 

The Valdocs system supports telecommunications and 
electronic mail in a way that is transparent to the user 
(through the Mail key, of course). You can be connected 
to the remote user by either a modem-telephone com- 
bination or a local network (probably the Corvus Om- 
ninet). Valdocs includes software that allows you to send 
and receive mail and access remote bulletin boards and 
databases. 

The Valdocs file system is one example of the kind of 
levelheaded philosophy that is embodied everywhere in 
the Valdocs symbol processor. When you store a file, you 
give it a name of up to eight words—for example, "Letter, 
8/13/82, to Bob Jackson; new rate schedule." When you 
hit the Index key, you can get a listing of all your files in 
one of several ways—sequentially, alphabetically, or by 
match of a given word to any keyword in any file. Using 
the last method of indexing, I could get a listing of all 
documents that are letters, all documents done on 
8/13/82, or all documents that refer to a person named 
Bob. In addition, all documents are chosen by menu 
selection (so you don't have to type in a long file name). 
The utter sanity of this in comparison to file names like 
L081382.LTR is astounding. 

One interesting technical note: to interactively create 
such a sophisticated word processor with the given time 
constraints, the Valdocs programmers used the STOIC 
language (a public-domain variant of FORTH created at 
the Biomedical Engineering Center of the Massachusetts 
Institute of Technology and Harvard University) to pro- 
gram the Valdocs symbol processor. It is a testament to 
the power of STOIC (and other threaded languages) that 
it was used to create a project of this scale. 


New Products 

Given the enhancements being planned, it may be that 
Valdocs is not so much a product as it is a design that Ep- 
son will always be improving. Epson plans to have ver- 
sion 2.0 of the Valdocs software available by mid-1983 
(updates will be supplied at cost to owners of the QX- 
10/Valdocs system). Plans are under way for a color in- 
terface board and an Omninet interface board (for local 
networking). Epson is also considering such enhance- 
ments as higher-resolution graphics and additional 
graphics-oriented peripherals, as well as a portable ver- 
sion of Valdocs and perhaps a 16-bit system. 


System Controls 
e Stop—pauses whatever is occurring at the moment, letting 
you either resume or abort the operation. 
€ Help—iets you select and read parts of the disk-based Help 
file. 
Ф Copy disk—iets you таке а copy of a given floppy disk. 
e Undo—undoes the last major destructive action. 


File Controls 
€ Store—lets you save what you are working on to disk. 
e Retriave—lais you retrieve a file from disk. 
9 Print—lets you print a file. 
€ Index—allows you to see what files are оп a floppy disk. 
€ Mati—allows you to send or receive a tlie electronically, 


Applications 
€ Menu—gives you access to miscellaneous functions. 
€ Calc—gives you a 4-function calculator. 
ө Sched—gives you access to the scheduling functions of 
Valdocs. 
€ Draw—iets you draw graphics on the video display. 


Typestyles 
e Bold—toggies typeface between boldface and normal type. 
е italics— toggles typeface between ilalics and normal type. 
е Size—lets you change the size of the type currently being 
used. 
e Style—lets you change the typeface of the type currently 
being used. 


Table 1: А brief description of the function keys on the top 
row of the HASCI keyboard. 


One enhancement to the QX-10/Valdocs system that 
Chris Rutkowski did describe is the Valdocs FPL (Forms 
Processing Language). This is an additional software 
package that would give the user access to a spreadsheet 
package, a forms generator that would generate records 
from keyboard input, and a report generator that would 
create reports based on a database of records. As usual 
with ideas from Rising Star, the Valdocs FPL package is 
actually more than it seems—the spreadsheet and the 
form into which data is typed are actually the same thing, 
and a record of data can automatically be created from 
the spreadsheet. This is a new concept that combines 
spreadsheet forecasting, online data entry, and database 
management. It sounds exciting and I am looking for- 
ward to seeing it at work. 


Final Thoughts 

From what I have seen, Epson has created an enhanced 
personal word-processing system that can be (and is more 
likely to be) used by the person with minimal technical 
knowledge. Almost every microcomputer company 
claims that its product can be used by anybody, but 
many people (even those with technical knowledge) still 
have trouble getting started in personal computing. As 
microcomputers become more powerful, easier to use, 
and less expensive, the claim that "anyone can use it" will 
become true in a fuller and fuller sense, making previous 
claims seem naive and hollow, Still, the Epson QX- 
10/Valdocs system may become the first microcomputer 
that "really" fulfills that claim. BYTE will report to you 
again when the final unit becomes available. Ш 
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NCC Report 


by Chris Morgan 


Sensory overload. 

How else do you describe the world's biggest 
computer exposition? It was the National Com- 
puter Conference, held this June in Houston, 
Texas, and it drew a crowd of nearly 100,000. 


The new Hitachi miniature floppy-disk 
system In a version to be marketed Бу 
the Amdek Corp. The floppy-disk car- 

tridge, shown at right, Is slightly more 
than 3 Inches wide. Compare It to the 
standard 5'4-Inch floppy disk, shown 

at left. 


The new Syquest miniature Winches- 
ter disk drive with removable medla 
cartridge. Each cartridge holds 6.38 
megabytes, unformatted. The unit is 
expected to sell for $750 In single-user 
quantities within the year. The car- 
tridges will ѕе for about $35 each. 


Photos by Gregg Williams, senior editor, 
and Richard Shuford, special projects editor. 
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Olivetti’s new M 20 
microcomputer. 


l've been attending the NCC for 
five years, and until this year micro- 


computers stayed in the back- 
ground, playing a secondary role to 
mainframe computers. But this year 
the microcomputers came into their 
own, reflecting Buslness W/eek's 
recent projected figures showing 
microcomputers accounting for up 
to over 40 percent of the total сот- 
puter market by 1985. A case in 
point, Apple's booth was the same 
size as IBM's, and it was attracting 
just as many visitors. Microcom- 
puters have become indigenous to 


the NCC. Nearly as indigenous are 
the sore feet that come from trying 
to see several football fields’ worth 
of booths in four short days. 

The big question is, were there 
many surprises? No. And of equal 
importance, were there any signs of 
the beginnings of important trends? 
Yes. 

Of surprises there were few; no 
bombshells on the order of last sum- 
mer's unveiling of the IBM Personal 
Computer. Instead, the microcom- 
puter software and hardware com- 
panies appeared to be carefully con- 


— а 


The Commodore serles В 
microcomputer. 


І 


solidating their positions, 
strengthening their distributorships, 
carefully evolving their product 
lines, and paying more attention to 
the needs of their customers. ІС was, 
in a sense, a rnuch needed lull in the 
furious storm of research-and- 
development work, the fruits of 
which we'll see next year and 
beyond. Stili, there was plenty to 
see this year. 


Mass Storage 
Suddenly, the miniature floppy- 
disk drive is upon us. Announce- 


— - — — с 
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ments of new drives came from a 
trio of Japanese companies—Mat- 
sushita (Panasonic division), Hitachi, 
and Maxell—who are all pushing 
one format. As well, Canon arn- 
nounced its plans for a different, 
noncompatible format. This news 
follows on the heels of Sony's mini- 
ature 3-inch drive, which is already 
in production. Amdek Corporation, 
an American company, announced 
it is adopting the Matsushita design 
for its new miniature floppy-disk 
drive. All three noncompatible for- 
mats have miniature cassettes to 
hold the floppy medium, and they 
have doubie-density unformatted 
capacities of ВОК bytes for the 
Canon, 437.5K bytes for the Sony, 
and 500K bytes for the Matsushita. 
Each standard miniature floppy disk 
calls for a cartridge 4 by 4 inches or 
smaller and less than 0.5 inch thick. 
Sinclair has also announced a 
miniature drive for its new Spectrum 
computer. 

One of the most exciting an- 
nouncements at the show was from 
Syquest. It's a 3.9-inch Winchester 
disk drive with removable media. 
Each cartridge holds 6.38 mega- 
bytes, unformatted. The surprise is 
its selling price: about $750 in 
single-user quantities within the 
year! This does not include the con- 
trolier. Even so, inexpensive con- 
trollers are now available, making 
this a very attractive design. The en- 
tire unit fits in the space of a stan- 
dard 54-inch floppy-disk drive. (It's 
actually shallower, with a vertical 
dimension of 1.625 inches.) The car- 
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puter system. 


vanced Version. 


tridges will sell for about 535 each. 
The secret to the low price: clever 
use of plated-media technology. 
We'll be reporting on this new tech- 
nology in an upcoming issue. 

Tandon Corporation announced 
a slim-line 5'4-inch floppy-disk drive 
for $50 (for quantities in the 
thousands of course), for the 
mechanical parts only. The com- 
pany will provide customers with 
schematics and drawings to build 
their own electronics if they wish. 
It's an encouraging sign that prices 
will soon be dropping in the mass- 
storage market. 


New Processors 

Intel announced two new impor- 
tant integrated circuits: the 80186 
and the 80286. Picture an 8086 with 
faster clock speed, some new in- 
structions, and the equivalent of 20 
auxiliary chips all on one VLSI [very 
large-scale integration) package for 
a single-user price [ultimately] of 
$35, and you have the 80186. It's 
the closest thing yet to a complete 


Cromemco's new C-10 com- 


Visicorp's new Visicalc Ad- 


computer on a chip. The 80286 chip 
extends the idea of the 80186 to in- 
clude built-in memory management 
and protection and a virtual address 
space of ] gigabyte. 


Systems 

Olivetti introduced its new com- 
puter, the M 20, with а 78001 pro- 
cessor, a 5-slot expansion bus, space 
for two 5'4-inch floppy-disk drives, 
and up to 128K bytes of memory. 
It's one of the more handsome units 
we saw at the conference, true to 
Olivetti‘s style. The operating 
system is Olivetti's own, called 
PCOS, and the machine will support 
Microsoft BASIC 5.2. 

Commodore announced several 
new machines. The BX256 is a 
16-bit, multiprocessor computer 
with 256K bytes of RAM (random- 
access read/write memory], extend- 
able externally to 640K bytes, two 
processors (a 6509 and an 8088 for 
CP/M-86}, an 80-column black-and- 
white video monitor, and a detach- 
able keyboard. A three-voice music 


synthesizer is also included, which 
uses the new 6581 microprocessor 
chip. An optional plug-in Z80 board 
is also available. Price is $2995, The 
business-oriented B128 offers 
features similar to the BX256's. 

Another computer, the P128A, 
has 128K bytes of RAM, a 
40-column by 25-line 16-color dis- 
play, and a high-resolution 300- by 
200-ріхе! display. It connects direct- 
ly to either a video monitor or a col- 
or television set and sells for $995. 
An optional Z80 board for use with 
CP/M is also available. 

The Commodore 64 offers 64K 
bytes of RAM, color graphics, and 
music synthesis for $595. А 2780 
board can be added to run CPIM 
programs. The screen is 40 columns 
wide by 25 lines down, and the pro- 
cessor is the new 6510, which is 
similar to the 6502 with additional 
ШО (input/output) lines. Commodore 
gets the prize for the wildest styling 
of any computers we saw at the 
show. 

Cromemco's new $1785 C-lO 15 а 
complete hardware/software sys- 
tem featuring a 4-MHz (megahertz} 
ZBOA, 64K bytes of RAM, a 12-inch 
80-character by 25-line display, 
double-sided double-density 
54-inch floppy-disk drive, detach- 
able keyboard, CP/M-compatible 
Operating system, structured BASIC, 
a word processor, and a spread- 
sheet program. 


Son of Visicalc 

Visicorp announced the long- 
awaited successor to Visicalc. It's 
called Visicalc Advanced Version. 
For $400 you get a souped-up ver- 
sion of the most popular software 
package in the field. Many of the 
best features found in competing 
spreadsheet programs have been in- 
corporated into Visicalc Advanced 
Version. As well, it has greatly ex- 
panded help files to aid the com- 
puter novice. 

Its new features include protected 
cells to prevent accidental loss or 
change of information, hidden ceils 
to protect sensitive information, a 
new tab feature to quide users from 
one space to the next, more format- 
ting flexibility, variable column 
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based spreadsheet program. 


widths, keystroke memory to repeat 
frequently used. commands, and 
more. Visicalc Advanced Version is 
compatible with the original 
Visicalc, which will stil! be sold for 
those who prefer it. Dan Fylstra, 
chairman of Visicorp, said that one 
of his goals in creating Visicalc Ad- 
vanced Version was to make the 
program more of a "black box” for 
nontechnically oriented users so 
that they won't be distracted by un- 
necessary information. To that end, 
much of the instruction manual has 
been incorporated into the pro- 
gram's help files. 


Software Trends 

| saw the beginnings of two 
trends being followed by some of 
the biggest software producers— 
Visicorp, Microsoft Consumer Pro- 
ducts, and Software Arts [creator of 
Visicalc and the TK Solver equation- 
solving package mentioned in last 
month's editorial). Al! three com- 
panies have developed programs 
that make use of enormous disk- 
based help files. By making help 
about the program available literally 
at the touch of a button, these 
manufacturers hope to make their 
programs easier to use. Another in- 
teresting move is toward the use of 
high-level computer languages to 
develop products that are easily 
transportable among various 
machines. Visicorp and Microsoft 


' adu 
Eri із fl EF ЛГЕН 


та 
ui 
ты 
LI 
li - 
“a 
ла 


NEC's new АРС [Advanced Personal Computer) executing а color- 


Consumer Products are using the C 
language, while Software Arts has 
developed its own proprietary 
language for in-house use. All three 
companies develop software on 
mainframe computers that have 
extensive diagnostic and perfor- 
mance evaluation features, and 
then they move the finished pro- 
grams to microcomputers. 


NEC's Advanced 
Personal Computer 

NEC Information Systems Inc. 
showed its 8086-based Advanced 
Personal Computer (АРС). The АРС 
is available in two configurations— 
a monochrome configuration that 
includes CP/M-86, 128K bytes of 
memory, and two 8-inch 1-теда- 
byte drives {$3998) and a color con- 
figuration that substitutes a 1 2-inch 
RGB (red-green-blue] color monitor 
for the monochrome monitor 
(54998). The color-based unit is im- 
pressive: over 300K bytes of 
memory are used to give an 8-color 
640- by 475-pixel display with no 
limitations on adjacent pixel colors. 
The actual graphics display is 1024 
by 1024 pixels, and the video dis- 
play is a movable window within 
that area. NEC has already lined up 
a comprehensive array of business 
software packages for its machine, 
something that's sure to continue as 
competition quickens and the indus- 
try matures. 
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With nearly 9 million square feet 
of total exhibit space, individual dis- 
plays the size of a football field, and 
close to 600,000 visitors, the 
Hanover Industrial Trade Fair and 
Exposition is the world’s largest. 
Held this year from April 21 to 28 in 
Hanover, West Germany, this fair is 
a showcase for hundreds of manu- 
facturers of office equipment and 
computers. 

CeBiT, the world center for office 
equipment and data processing, had 
a display that covered 1.75 million 
square feet (about 20 percent of the 
total area] and spilled over into 5 
buildings. To give you some idea of 
the scale of things in Hanover, 
CeBIT's space alone was about five 
times greater than that of America's 
largest computer show, the annual 


Pentel’s new computer. 


by Robert E. Ramsdell 


National Computer Conference held 
this year in June in Houston, Texas. 

Some 178 U.S. companies were 
part of the CeBIT display. The United 
States Department of Commerce 
sponsored a group pavilion there. 
Among the 60 companies from the 
U.S. that joined together to exhibit 
their products in the European mar- 
ketplace were Fortune, Corvus, 
Aitos, Beehive, Durango, M/A-COM 
(Ohio Scientific), Micom, Morrow, 
and Televideo. In addition, Osborne, 
Tandy, Apple, Xerox, IBM, Cen- 
tronics, Cromemco, Data General, 
Digital Equipment Corporation, 
Місгорго, NCR, Burroughs, Texas In- 
struments, Prime, Shugart, Tandem, 
Teleram, Vector Graphic, Victor, and 
more had booths elsewhere in the 
show. Оп public display were 


The Hanover Fair 


anywhere from 73 to 95 different 
computer models; the count depend- 
ed on whom | asked. 

More than 30 Japanese computer 
manufacturers exhibited, and some 
of their booths were three stories 
tall. The Japanese showed many 
new (and slightly revamped) com- 
puter models, including about 20 
16-bit machines, most of which run 
Microsoft's MS-DOS. The Intel chips 
(8086/8088) seemed to dominate 
these computers, but several models 
used the Motorola 68000. 

To cope with the huge crowds at- 
tending the Hanover fair, the city of 
Hanover has established a private- 
room registry, with offices at the air- 
port, train station, and the fair itself. 
The registry guaranteed a room, 
usually in a private home, to all 
visitors and exhibitors. Many 
Americans at the fair agreed that 
staying in a private home was a 
great cultural experience as well as a 
delightful and inexpensive way to 
absorb the German atmosphere and 
the gemutlichkeit (friendliness) of 
the German people. The language 
barrier never seemed to be a prob- 
lem, either at the fair or around the 
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Robert E. Ramsdell. CPA. is a microcomputer 
consultant who lives and works in Rockport, 
Massachusetts. His company, Pansophics Ltd., 
publishes business- and financial-modeling ap- 
plications software l'or use wih Visicak and 
Supercalc programs. 


A new business computer from Toshiba. 
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from Olympla. 


Another Japanese entry, from Sanyo. 


The Epson HX-20 portable computer. 


Ciarcia's Circuit Cellar 


Build the Microvox 


Text-to-Speech Synthesizer 


Part 1: Hardware 


The 6502 microprocessor in this intelligent peripheral device 
translates plain English text into phonemes 
to control a Votrax SC-01A. 


This month's project may have a 
strange ring of familiarity to those of 
you who follow ту activities in the 
Circuit Cellar, Twice before, in June 
and September of last year, І have 
written about peripheral devices that 
give personal computers the ability to 
speak with an imitation of a human 
voice. 


General-Purpose Computer 

The 6502-based microcomputer that 
forms an integral part of the Microvox 
is ideal for use in many other small- 
scale applications. Only the applica- 
tion software and the interface to the 
SC-01A chip are specific to the micro- 
computer's use in the stand-alone text- 
to-speech voice synthesizer. If you are 
among the many readers who write to 
me asking for suggestions on how to 
put together a low-priced, general- 
purpose microcomputer system, you 
should consider building the computer 
part of the Microvox design. 

The computer section contains, 
among other things, a 1-MHz 8-bit 
6502 microprocessor, a serial input 
port that can run at crystal-controlled 
data rates from 75 to 19,200 bps (bits 
per second) with full handshaking, 3 
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Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


The September article (see refer- 
ence 5) described the Sweet Talker 
speech synthesizer, which has since 
become especially popular. The orig- 
inal Sweet Talker, a parallel-inter- 
faced synthesizer module pro- 
grammed by phoneme (speech sound) 
codes, was quickly joined by a ver- 
sion that could be plugged into an 


parallel input ports, provision for up 
to 4K bytes of RAM (random-access 
read/write memory) and 16K bytes of 
EPROM (erasable programmable read- 
only memory), and an on-board power 
supply. It is suitable for use as a learn- 
ing tool for computer concepts, as a 
dedicated device controller, or as the 
center of an expanded microcomputer 
system (similar to systems that have 
been built around the MOS Tech- 
nology КІМ-1 or the Rockwell 
AIM-65). 

The Micromint will be supplying 
essential components of the microcom- 
puter section of the Microvox for those 
who wish to experiment with it. And 
you may expect to see the same 
6502-based control-computer design in 
future Circuit Cellar projects. 


Apple II computer and operated using 
a text-to-speech algorithm stored ona 
floppy disk. 

But I wasn't satisfied. Neither the 
Sweet Talker nor my June project (see 
reference 4), the Micromouth, was 
flexible enough to fit the variety of 
applications 1 had envisioned, 1 could 
foresee applications requiring un- 
limited vocabulary (thus ruling out 
use of the Micromouth) that also need 
a smaller, more portable voice-syn- 
thesis system than could be made out 
of an Apple Il. While I was content 
with the Sweet Talker's speech quali- . 
ty, 1 did not want to try converting 
the text-to-speech algorithm to run on 
my Z8-BASIC Microcomputer. 

I next considered using the Votrax 
Type-N-Talk. As a stand-alone voice 
synthesizer with a built-in micropro- 
cessor and 4K-byte text-to-speech al- 
gorithm, it does quite well consider- 
ing its moderate cost (see reference 


Copyright © 1982 Steven A. Ciarcia. 
All rights reserved. 


Type-'N-Talk and Votrax are trademarks of 
Federal Screw Works. 
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Photo 1: Prototype of the Microvox speech synthesizer, which can pronounce texts consisting of English words from their represen- 
tation as ASCII characters according to fixed pronunciation rules. The Microvox contains a general-purpose 6502-based microcom- 
puter programmed to control the Votrax SC-01A-based speech-synthesis circuitry. 


12). However, its design is somewhat 
limited for commercial applications. 

Not finding any other suitable 
product on the market, I did what 
any red-blooded engineer would 
naturally do: I decided to design an 
improved text-to-speech voice syn- 
thesizer. 

You are reading the first of two ar- 
ticles on the design, construction, and 
operation of a text-to-speech voice 
synthesizer I call the Microvox. This 
new device, like the Sweet Talker, is 
based on the Votrax SC-01A speech- 
synthesis integrated circuit, but it in- 
corporates new functions (most 
notably pitch inflection) and a larger, 
more complex control program. À list 
of its features appears in table 1 on 
page 66. 

To support its various functions, 
the Microvox contains a general-pur- 
pose 6502-based microcomputer pro- 
grammed to control the speech-syn- 


thesis circuitry. Program routines 
stored in ROM (read-only memory) 
activate various control options upon 
the users command; the most com- 
plex of the routines performs the 
crucial task of translating the Micro- 
vox's input—a stream of text repre- 
sented by ASCII (American Standard 
Code for Information Interchange) 
character codes—into the special 
phoneme codes required by the SC- 
01А chip. Incidentally, this 
6502-based microcomputer is ideal 
for use in many other small-scale ap- 
plications, as the text box explains. 
Ав with many Circuit Cellar pro- 
jects, the Microvox design has been 
cast in printed circuit, and I have ar- 
ranged for The Micromint to offer a 
kit of the parts needed to build it. Fur- 
thermore, an assembled, FCC- (Fed- 
eral Communications Commission) 
approved version of the unit is being 
sold by Intex Micro Systems Cor- 


poration under the trade name Intex 
Talker. Information on availability of 
both products appears at the end of 
this article. 

I cannot thoroughly cover such a 
comprehensive topic in one article, so 
this month I shall present only the 
hardware and a brief overview of the 
system commands. Next month in 
Part 2, ПІ discuss the design of the 
text-to-speech algorithm and the sys- 
tem software. 

Let's begin with an explanation of 
what we are trying to accomplish and 
a brief review of the Votrax SC-01A 
chip and phonetic speech synthesis in 
general. 


Text-to-Speech Background 
Many articles in BYTE and other 
technical magazines have been de- 
voted to the topic of computer speech 
synthesis. In general, they have dealt 
more with the production of the 
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Phoneme-based speech synthesis 
6502 control microprocessor 
64 crystal-controlled inflection levels 
1K-characler buffer 
(optionally expandable to 3K) 
6K-byte plain-text-to-phoneme 
algorithm 
Full ASCII character-set 
recognilion and echo 
Adjustable data rales (150 to 9600 
bits per second) 
RS-232C and parallel inpul interfaces 
Phoneme access modes 
Serial X-on/X-off software 
handshaking 
. User-expandable memory 
1-watt audio amplifier with 
volume control 
On-board power supply 
Music and sound effects 
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Table 1: Major characteristics of the 
Microvox text-to-speech synthesizer 
(and of its alter ego, the Intex-Talker). 


Code Function 


synchronize speech and text 

line-by-line pronunciation 

whole-text pronunciation 

each-letter pronunciation 

pronounce by direct phoneme 
input 

pronounce by text-to-speech 
algorithm 

play musical notes 

pronounce all punctuation 

pronounce most punctuation 

pronounce some punctuation 

set monotone or flat intonation 

set automatically inflected 
intonation 

set intonation base pitch 
(where x = 1 to 4) 

sei intonation clock rate 
(where y = 1 to 16) 


Table 2: An incomplete list of some of 
the control codes and sequences used 
by the Microvox, with their functions. 

| Part 2 of this article will contain more 
detail concerning the Microvox's con- 
trol capabilities. 


speech interface and the technology 
of specific synthesizers than with the 
applications to which speech synthe- 
sis may be put. Such treatment is 
similar to comparing computer sys- 
tems by their processor instruction 
sets only instead of the high-level-lan- 
guage software available for them. 
Today, far more computer users are 
concerned with applications than 
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with construction of computers or pe- 
ripheral devices. The Microvox is de- 
signed for easy use in a wide variety 
of applications. 

With the majority of low-cost 
speech-synthesizer interfaces, the user 
must arrange for conversion of the 
material to be spoken from textual 
characters to data that the speech 
synthesizer can work with (pho- 
nemes, linear-predictive-coding for- 
mants, word codes, etc.). The dif- 
ficulty of conversion depends largely 
on the size of the required vocabu- 
lary. For small vocabularies, a table 
of words and their corresponding 
synthesizer codes can be compiled 
with reasonable effort. When the re- 
quired vocabulary becomes very 
large, all-inclusive tables become рго- 
hibitively cumbersome, and a gener- 
alized text-to-speech algorithm is re- 
quired instead. 

А text-to-speech algorithm is em- 
bodied in a program that accepts 
ASCII characters as input and per- 
forms a synthesis-by-rule analysis of 
character strings; that is, the algo- 
rithm interprets the characters as 
words or other elements of language 
and devises a scheme for pronouncing 
them according to a fixed set of rules 
that determine which characters are 
voiced, and in what way, and which 
characters are silent. The rules are 
based on how given combinations of 
characters are pronounced most of 
the time in English (or the language in 
use). 

Text-to-speech programs vary in 
length depending upon the degree of 
exactness required in pronunciation. 
Typical algorithms use from 4K to 8K 
bytes of object code for most pro- 
cessors, but some of the more sophis- 
ticated programs need up to 80K 
bytes. (Often, half of an 80K-byte 
synthesis-by-rule routine consists of 
tables of words that are exceptions to 
the rules.) 

The primary difference you can see 
between a 6K-byte and a 20K-byte 
program is how the input text must be 
spelled to obtain acceptable pronun- 
ciation; the final sound quality may 
be the same. Certain words may be 
spelled unusually to fit the prescribed 
pronunciation rules of the smaller 
algorithm. For instance, my name, 


Ciarcia, is properly pronounced by 
most synthesizers (and by a lot of 
people, come to think of it) only 
when it is spelled "see-are-see-ah." 
The only other major differences are 
features such as pronunciation of 
punctuation or inflected speech. 
(Both of these capabilities are sup- 
ported by the Microvox.) 


Strengths of Microvox 

While there are many speech-syn- 
thesizer interfaces designed to be used 
with a variety of personal computers, 
packaging the text-to-speech algo- 
rithm with its own dedicated pro- 
cessor greatly simplifies the integra- 
tion of any system. By creating an in- 
telligent peripheral device, we don't 
have to depend on operating systems 
and application programs to support 
speech synthesis. 

The Microvox text-to-speech syn- 
thesizer is just such a smart peripheral 
device. It speaks any ASCII character 
string directed to it through either its 
serial or parallel input ports. The 
ASCII text can come from PRINT 
statements in a BASIC program or 
from a previously prepared disk file. 
Microvox connects to the computer 
in the same manner as a printer or 
modem, and virtually anything that 
can be printed or viewed on the ter- 
minal screen can be spoken. 

The Microvox is controlled by the 
host computer through that same 
connection by means of special char- 
acter sequences either transmitted 
before the text to be spoken or 
embedded in it. These control se- 
quences are in the form: 


Vetter, numeral 


The exclamation point is a signal to 
the Microvox that a control sequence 
follows. Operating modes and op- 
tions can be changed at any time by 
sending the appropriate sequences, 
Table 2 lists some of the control se- 
quences and their functions. I'll write 
about the intricacies of the Microvox 
text-to-speech algorithm and the con- 
trol capabilities next month. 


SC-01A Phoneme Synthesizer 
As I mentioned before, the Micro- 
vox is a combination of two major 
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Improvement Plan 


MICROBYTE Add-Ons 
for the IBM Personal 
Computer from ASAP 


MICROBYTE lets your IBM Personal Computer be- 
come all that it can be with a wide variety of enhance- 
ments. We can stretch memory, increase computing. 
ability, provide printer support, improve storage 
capacity and expand the overall capability of your 
system to reach limits you never thought possible. 
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With MICROBYTE and ASAP your Personal 
Computer has all the potential you need for a 
variety of applications: video games, educa- 
tional use, home budget applications or 
business use. 


All MICROBYTE add-ons are constructed of 
high quality components and feature gold 
contacts and clear solder mask. Built to 
MICROBYTES rigid standards, each board is 
fully assembled and tested. 


Choose the IBM add-ons you need for your 
applications. Then call ASAP today, and start 
your own "Personal" improvement plan. 

e Expansion Chassis with 5-slot motherboard 

e 256K НАМ Board 

e Winchester Disk Drive and Controller, 6 and 
12 megabytes (specify) 

e Expansion Chassis with one or two 514" 
floppy disk drives, either 48 ТРІ or 96 ТРІ, 
single-sided or double-sided, double-density 

e 32K Serial Printer Buffer Board 

e 32K Parallel Printer Buffer Board 

e EPROM Board up to 32K 


с Май add: 1.50 (U.S. с dy) ё 25.00 
қ nt ems. *ilah n 


1 j Fa i 
ar | IL 05 у). KE ^ ІП. 22 со ап \ | 3 d. , 

E ы” “a Г ЕЕ Ae 2 А” " BEJ 4 i RC Ci ^y п a j | е 
TE b Р pum, qum am. 4 | р Г 4 « E ў, ^l "4 | қ «| 31 Е -d =e CN JE 1 ad Mit 
Í  Califomia: (2 3): 992-0457 jit 14 | 691-095 е rodi i moto me 

MR Ча жы» T M P Wn . қыт с i MÀ M I NK COS 
L rov Roag.. D-12 Concord. To ^nto. Ontario. Canada LZ K IAS 4 дал „2. м 
4 а 2d. Дә) Av. 11 Ire INA = c Fo 4 AN 
е 119 À Mi 1 © D " 


>, 


COMPUVIEW'S CP/M:86 GIVES YOU WHAT IBM CANT 


Increased 
Productivity 

Innovative features which dramatically 
increase productivity include built-in 
horizontal scrolling for up to 254 
columns and screen line editing, which 
lets you extensively edit or re-enter any 
command line on the screen for 
CP/M-86 and application programs. 
Previously only available on mainframe 
computers, this greatly reduces the 
amount of re-typing necessary due to 
mis-typed or repeated commands. Long 
strings of commands can also be repeat- 
ed with a few keystrokes. Its almost like 
having a built-in full screen editor for 
every program you use. And with 25% 
more disk capacity you will be swapping 
disks a lot less. 


We Don't Lock You іп 

We can read and write not only IBM 
CP/M-86 disks, but also IBM MSDOS 
and many other CP/M double density 


disks. And files may be transferred with ЕС 
other CP/M and CP/M-86 computers via MT gren. ir aR 
the serial port. The screen driver with == ^"^" | 
status line and horizontal scrolling faith- VEDIT-86 With Above 

fully emulates many popular terminals. йен $125 


Of course we're software compatible with 
IBM and have a superset of their features. 
And you may even find our manual to be 
better than IBM's. 


No Software Shortage 
Most CBASIC programs will run ai 
with our CP/ M-86 and CBASIC-86. Even 
most programs compiled with CBASIC 
8080 will run with CBASIC-86. And 
Pascal-MT is available too. Remember, 
we emulate most CRT terminals. 


V-COM DISASSEMBLER 


Labels, ASCII, Exceptional Speed 


No other Z80 CP/M disassembler produces understandable 
source code as quickly as V-COM. It is INTEL and ZILOG 
compatible, and features easy to read code with a cross refer- 
ence table. Best of all, it can create source code with user 
defined labels, storage areas and ASCII strings. V-COM is ex- 
ceptionally fast and can disassemble a typical 12K .COM file 
into a 76K .ASM file, containing 7500 lines of source code, and 
a 33K cross reference file in under two minutes with 8" SD 
floppies. (About five times faster than others). 

The unique user created information files let you specify 
labels for 8 and 16bitvalues andthe location of storage areas, 
tables and ASCII strings. The disassembled code can be sent 
to the console, the disk and the printer, or any combination 
at once. 
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CP/M-86 forIBMPC 
Quad Density Drive Version . $350 


This version of VEDIT has hori- 
zontal scrolling up to 254 columns 


CBASIC-B6 .... 
PASCAL-MT-86 


— $285 


Each package includes a 30 page manual, sample pro- 
gram files and variations of V-COM compatible with TDL, 
MAC and ZILOG assemblers. Feature for feature, no other 
disassembler at any price evencomesclose............ $80 

Manual Only 


8086 SOFTWARE 


VEDIT full screen editor for CP/M-86, MSDOS, IBM Personal 
ComputerandIBMDisplaywriter ................... $195 


CP/M-86 BIOS for popular S-100 disk controllers and SCP 
8086computer.SourceCode ...................... $90 


Bootable CP/M-86 disks for popular S-100 computers . .Call 


2 po VEDIT combines 


isticated program development editing 
өл useful word processing features andnew 
powerful ‘TECO’ like macros. 


CUSTOMIZABLE 
FULL SCREEN EDITOR 


User Oriented 

Fastandeasy editing for program development and word processing. Includes automatic screen scrolling, a status line withthe 
cursor s line and column positions, an ‘Undo’ key, and recovery from full disk conditions (you can delete files or change disks). 
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Since VEDIT 
receives major enhancements twice a year, you re assured that VEDIT will always be ‘state of the art’ with ourinexpensive update 
option and support you can really count on. 


Performance 

Exceptional speed and true ‘what you see is what you get’ full screen editing with a convenient array of cursor movements 
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert 
a specified line range of another file anywhere in the text, and change disks in the middle of an edit session. Includes search 
and replace, text move and copy, complete file handling and flexible macros. CInique automatic indenting for use with struct- 
ured languages such as Pascal, 'C' and PL/I. Other features for assembly language, Fortran and Cobol. 


Word Processing 

Features include word wrap, adjustable left margin, reformatting of paragraphs, word and paragraph oriented cursor move- 
ment and deleting, and printing with imbedding of printer control characters. May be used stand-alone or in conjunction 
with most text output processors. 


Hardware Support 


CRT version supports over 40 terminals, including ANSI standard and all screen sizes. Utilizes smart’ terminal features for fast 
screen updating. Your keyboard layout can use any available function and cursor keys. Memory mapped version offers high 
speed, flexibility, supports bank select and the SSM VB3. Versions for Fulcrum VIO-X, PIICEON апа TDL video boards. 


New Macros 


Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded from disk. Macros can 
perform complex editing operations. (For example, a macro could automatically perform a series of global search and replace 
on manyfiles). The buffers may also holdtext, allowing extensive text ‘cut and paste’, including portions from multiple files. New 
startup command file can also setup VEDIT parameters, initialize a terminal's programmable function keys and more. 


Ordering 


Please specify your microcomputer, video board or 


the СЕТ terrninal version, 8080, Z80 or 8086 code, ІВМ” Apple ll Softcard * TRS-80 Il and 1 * SuperBrain 
and disk format. Zenith 789 * HP-125 * Xerox 820 * Cromemco 
NorthStar * DEC VT180 * Televideo * Altos 

VEDIT - Disk and Manual Vector * Micropolis * MP/M * CP/M-86 * MSDOS 
FoerBdBOOI ED ...........-...........-... 5150 

ForCP/M-BG6orMSDOS .................... 5195 

PRES aee erret өзді 518 

VISA and MASTERCARD 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 


Dealers - You can now carry VEDIT (313) 996-1299 


and V-COM on consignment. 


CPM and MP; M are Research, inc it ва түрікте ғаты of 
Сарла m. ел ena d Won iar Duc кд epum шылы 


— " PRODUCTS, INC. 
MAINFRAME FEATURES FOR MICROCOMPUTERS 
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“Уес Vege 


PÜ-P5 


VOTRAX 
SC-01A 


SELECT - WRITE 


BUS Y/INTERRUPT 


Figure 1: The general scheme to be followed in connecting the Votrax SC-D1A to a 
microcomputer system. 


PHONE 1 


10° 1.25 /RC 
Rmin "6-5K 
CMAx*300pF 
SET FOR 220 kHr 


AMPLIFIER 


uf ))) sPeaxer 


FILLS THE МО 


comm 05, 10 
| tools 2 are nx 
Filt | betw 
|! тре кос Pot ter and 

nirame. 


y 


| Z-80 18 a registered 
| trademark of Zilog. 


PHONE 1 


1011 River Lane • Loves Park, Illinois 611 


90 September 1982 © BYTE Publications Inc 


5/877-9008 


Circle 373 on inquiry card. 


elements: a 6502-based control micro- 
computer and а Votrax SC-01A 
speech-synthesizer chip. І explained 
the SC-01A in detail in last 
September's Circuit Cellar article (ref- 
erence 5), but for new readers I'll 
summarize the important facts. 

The SC-01A is a 22-pin integrated 
circuit which consists of a digital code 
translator and an electronic model of 
the human vocal tract. The internal 
phoneme controller translates a 6-bit 
phoneme code and 2-bit pitch code 
into a matrix of spectral parameters 
that adjust the vocal-tract model to 
synthesize speech. 

The SC-01A is manufactured using 
CMOS (complementary metal-oxide 
semiconductor) technology and oper- 
ates within a range from +7 to +14 
V. Handshaking with external control 
circuitry is accomplished through a 
strobe (STB) line and an acknowl- 
edge/request (A/R) line. A diagram 
of the generalized connection scheme 
appears as figure 1. 

The output pitch of the SC-01A's 
voice is controlled by the frequency 
of the clock signal, which can either 
be supplied from an external source 
or set internally with a resistor/ca- 
pacitor combination. The clock fre- 
quency is nominally 720 kHz, but 
subtle variations of pitch can be in- 
duced to add inflection by varying 
this frequency. Such variations pre- 
vent the synthesized voice from 
sounding too monotonous or arti- 
ficial, Two separate pitch-control 
lines, 11 and I2, are available for gross 
variations in pitch so that the chip 
can seem to speak with more than one 
voice, These so-called manual-inflec- 
tion controls operate independently 
of clock-rate-induced inflection. 

The 64 SC-01A phonemes defined 
for the English language are listed in 
table 3 on page 72. Most of these cor- 
respond to speech sounds, but two 
produce silence and one causes speech 
synthesis to stop. The sound for each 
phoneme is generated when a 6-bit. 
phoneme code is placed on the con- 
trol-register input lines (PO through 
P5) and latched by pulsing the strobe 
(STB) input. Each phoneme is inter- 
nally timed and has a duration rang- 
ing from 47 to 250 ms (milliseconds) 
depending on the phoneme selected 


Introducing 
the 212 
Auto-Cat by 


300 BAUD is fine for the basics. 
But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small miracle: the 
212 Auto-Cat modem. 

And if you've looked around, you know the $695 price is 
part of the miracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 


the recognized leader in 
"Suggested retail price: personal communications 


Circte 349 on inquiry card, 


18664 Oxnard Street, Tarzana, California 91356 · Telephone: (800) 423-5419 and (213) 996-5060 


Circle 398 on Inquiry card. 


Hexadecimal Phoneme ASCII Duration Example Word 
Phoneme Symbol Character (ms) 
Code 
00 EH3 @ 59 jackel 
01 ЕН2 А 71 enlisl 
02 EH1 B 121 heavy 
03 РА0 C 47 no sound 
04 DT 0 47 butter 
05 A2 E 71 make 
06 A1 F 103 рай 
07 ZH G 90 pleasure 
08 АН? Н 71 hones! 
09 I3 | 55 inhibit 
ОА 2 Ј 80 inhibit 
OB I1 K 121 inhibit 
OC M L 103 mat 
00 М М BO sur 
OE B N 71 bag 
ОҒ V O 71 van 
10 CH P 71 chip 
11 SH Q 121 shop 
12 Z H 71 zao 
13 AW! 5 146 lawful 
14 NG T 121 thing 
15 AH1 и 146 father 
16 QO1 V 103 looking 
| 17 оо W 185 book 
1040 TAX PROGRAM $995 ||| 18 L x 103 land 
ALL MAJOR FORMS & ТЕ қ 1 = yes 
SCHEDULES " J z ^" judge 
1B H [ 71 helio 
PRINTS ON IRS FORMS, OVER- 1C G \ 71 get 
LAYS OR MULTI-PART FORMS i 4 | ү ie 
INDIVIDUAL OR BATCH iE ^ "i ғ Бей 
PROCESSING 20 A (space) 185 tame 
CAN PROCESS THOUSANDS OF 21 AY ! 65 jade 
RETURNS PER SEASON ЕЕ Yt 80 yard. 
23 UH3 # 47 mission 
RECURRING PRIOR YEAR | 24 AH $ 250 mop 
INFORMATION AUTOMAT- 25 P % 103 past 
ICALLY UPDATED 26 Ó & j: E 
27 | | 1 рїї 
DIAGNOSTIC REPORTS 2B U 185 — 
LETTER OF INSTRUCTION 29 Y ) 103 any 
CLIENT BILLING 2А Т 4 Та ар 
28 R + 90 red 
MAILING LIST/LABELS & ӘС Е 185 тег! 
ENVELOPES 2D W - 80 win 
UNLIMITED SUPPORTING E А3 | es «= 
| 30 AW? 0 90 salty 
41 UH2 1 71 about 
32 UH1 2 103 uncle 
PLUS | 33 UH 3 185 cup 
PROFORMA/TAX ORGANIZER 34 O2 4 80 bold 
MULTI-STATE INTERFACE 35 O1 к 121 aboard 
TAX PLANNING 36 IU б 59 you 
ALSO AVAILABLE: 37 U1 7 90 June 
GENERAL LEDGER/CLIENT WRITE-UP 3B THV 8 80 the 
AFTER THE FACT PAYROLL 39 ТН 9 71 thin 
AMORTIZATION & DEPRECIATION 3A ER я 146 bird 
SCHEDULES 3B EH 1 185 ready 
ALL QUICK TAX PROGRAMS COME WITH 3C E1 < 121 be 
ОМЕ YEAR WARRANTY & SUPPORT. aD AW - 250 call 
DEALER DISCOUNTS AVAILABLE. 3E PA1 > 185 no sound 
ЗЕ STOP 7 47 no sound 


See your nearest computer dealer. 
Or, call or write for more information. 


Quick Tax Software is available for Xerox $20, 
Radio Shack, IBM, DEC, Vector Graphic, 
Dynabyte and other CP/M based computers. 


CP/M Ha cegistered Irademprk of Digital Research, Inc. 


Note: T must precede CH to produce “CH” sound, 
D musi precede J to produce "7" sound. 


Table 3: The 64 5C-01A phonemes defined for the English language. Most of these 
correspond to speech sounds; two produce silence, and one causes speech synthesis 
to stop. 
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IT’S CRISP. IT'S CLEAR. 
ITS COMPATIBLE. 


Amdek’s Video-300 green phosphor monitor 


is the easy-reading choice for almost any 
system — including IBM and Apple. 


Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy ta use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com- 
puters. So it's easy to see why you 
should choose Video-300 for your text 
display needs. 


Amdek's Video-300 monitor 

features: 

“ Non-glare screen to eliminate dis- 
tracting reflections 

•р-31 green phosphor display for 
no-strain viewing 


* 80 x 24 character display 


• 18MHz band width 900 lines (center) 
resolution 

* Built-in carrying handle for porta- 
bility 

* Light-weight, industnal-grade cabine- 
try (only 17 lbs.) 


• UL, ЕСС approved 


• Full one-year warranty covering 

parts and labor 

So ask your dealer about Video-3U0 
—part of Amdek's complete line of 
color. green phosphor and black and 
white monitors. Then match Video- 
300 performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 


AIMDEK eS 


Amdek Corporation, 2420 E. Oakton 5t., Suite E, Arlington Heights, IL 80005. (312) 364-1180 • ТЕХ: 25-4786 


Circle 22 on Inquiry card. 
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PARALLEL 
170 INTERFACE 


ASCII 
DATA ——> 
INPUT 


SERIAL 
170 INTERFACE 


CLOCK CIRCUITRY 
DATA- RATE 
GENERATOR 


4.9152 MHz 


1.22 MH? 


POWER SUPPLY 
*5y, *)2V, -12V 
(TO ALL SECTIONS 


6502 
MICROPROCESSOR 


CLOCK 


SC-01A 
VOICE 


PROGRAMMABLE 


INFLECTION 
CIRCUITRY 


———— VOICE SYNTHESIZER SECTION 
—— COMPUTER SECTION 


EPROM 
(TEXT-TO-SPEECH 
ALGORITHM) 


RAM 


SYNTHESIZER 


{INPUT BUFFER, 
CONVERSION TABLES, ETC} 


AMPLIFIER 
AND 


FILTER 


—+| SPEAKER 


Figure 2: Block diagram of Microvox. The Microvox hardware can be viewed as a general-purpose 6502-based computer with a 
speech synthesizer attached using a memory-mapped I/O (input/output) port. 

The computer section (shown in black) uses 14 integrated circuits for serial and parallel 1/0, address decoding, memory, and other 
processing functions. Five additional chips (outlined in red) constitute the phoneme synthesizer, inflection circuitry, and audio 


amplifier. 


and the clock frequency. The A/R 
line goes from a logic 1 to a logic 0 
while a phoneme is sounding. 

The usual method for using the SC- 
01A with a microprocessor sets up the 
hardware so that the computer sys- 
tem directly times the transmission of 
phoneme codes. This method sends 
phoneme codes to the synthesizer 
chip through a latched parallel output 
port and monitors the synthesizer's 
activities through the A/R line, 
which is connected to an input port or 
interrupt line. 


Microvox Hardware Overview 

Figure 2 is a basic block diagram of 
Microvox. Ás previously mentioned, 
the Microvox contains its own micro- 
computer that allows the unit to be 
configured to function as an intelli- 
gent peripheral device; therefore, the 
Microvox hardware can be viewed as 
a general-purpose 6502-based com- 
puter with a speech synthesizer at- 
tached using a memory-mapped I/O 
(input/output) port. 

The computer section uses 14 inte- 
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grated circuits for serial and paralle] 
[/O, address decoding, memory, and 
other processing functions. Five addi- 
tional chips constitute the phoneme 
synthesizer, inflection circuitry, and 
audio amplifier (outlined in red). 


Variations in pitch 
prevent the 
synthesized volce from 
sounding too 
monotonous or 
artificial. 


The Microvox is best explained by 
dividing the circuitry into four func- 
tional subsections: processor and tim- 
ing, memory, serial and parallel I/O, 
and speech synthesizer, A complete 
schematic diagram of Microvox ap- 
pears as figure 3a on pages 76 and 77 
and figure 3b on pages 78 and 79. 


Processor and Data-Rate Clock 
The 1-MHz (megahertz) 6502 


microprocessor, the same type used 
in the Apple II and Atari 800 com- 
puters, and the data-rate generator 
(shown by itself in figure 4 on page 
80) obtain their clock signals from a 
circuit that divides down a 4.9152- 
MHz frequency from a crystal-con- 
trolled oscillator. You may find the 
rationale for using this low-cost clock 
divider interesting. 

Most data-rate-generator circuits 
are very costly because they use spe- 
cialized data-rate generator chips 
such as the COMS016, which you 
must have if you really need to cover 
134.5 and 110 bps (bits per second) as 
well as the other standard data rates 
from 75 to 19,200 bps. The former 
two data rates are the only ones that 
require oddball frequencies. If you 
can get along without them (and most 
people can nowadays), no special 
divider networks or integrated cir- 
cuits are required. By using a 
4.9152-MHz (75 X 21%) base frequency 
and a 12-stage binary divider (a 
CD4040, IC6 in figure 4), the nine re- 
maining rates are derived directly. 


One of the great masters 


ц 
l| / 


Although the Datasouth 05180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the serve Many of our sales now come in the form of repeat business—a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through research and development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. 

Check ourlist of features andwe think you willagreethattheDS180 
offers the most complete performance package in matrix printers. 


05150 PRINTERISTANDARD FEATURES OPTIONAL FEATURES 
|ы Microprocessor Control „ Vertical Таһа a Compressed Print — 10. 12,165 cpi 
|a 180 CPS Print Speed • Perkoration Skip Over » High Resolution Dat ~ 

| Bidirectional Logic Seeking «Ашо Linse Powe Addressable Graphics 

• 1000 Character Buffer (Expandable) « & S LPI * 2k Expanded Print Buffer 

* 0x7 Dot Matrix » Aula End of Line Carriage Return e APL /ASCII Character Set 

e Expanded Characters » 5 IPS Paper Shae 

: Adjustable Printhead: 1 6 Copies “Раға гі and бета Interksces 

le 95 ASCII Character Set * ОАК Haud Communications 

r Cartridge Ribbon • Terminal Status Indicators 

“132 Column Print Width » Вишні Alam 

"Tractor Feed (Front or Bottom! » Sull Tes 


"Мол Volatile Format Retention » Aon. X edi 
«Top of Farm « Paper Chit Detection 
» Horizontal Tabs 


The DS180 is available nationwide through our 
network of sales/service distributors. 


| Now Available Nationwide | 
| Through Participatin | 
, COMPUTERLAND Stores | 


asounin 


computer corporation 


Р.О. Box 240947 • Charlotte, NC 28224 • 704/523-8500 


CRYSTAL 
4.9152MH: 


NOTES: 

LETTERS INSIDE CONNECTORS 
INDICATE CONNECTION TO THE 
SAME LETTER CONNECTOR IN 
FIGURE ЗЬ. 


BPS*:8ITS PER SECOND 
SEE TEXT FOR EXPLANATION 


OF JUMPER ANO SWITCH 
SETTINGS 


45V 
+5¥ T 
T R13 
47K 
1 
1N4148 


R15 


Sw 2 
OATA-RATE 
SELECT 
JPl 75 BPS 
150 BPS 
et 300 BPS 
600 APS 
1200 BPS 
4800BPS 
9600 ВР5 
ч ! 19200 BPS 
JR2 
6 9-40.61МН: 
^ 1.22 МН; 
JP3 
122 мн: IRG 13 


To» 


RES 


NOTE: 


ASTERISKS INDICATE INTEGRATED CIRCUITS 
WHERE Oluf DECOUPLING CAPACITORS 


SHOULD ВЕ AODED. 


DATA-RATE 
CLOCK 


RES 


В/м 


UE 


Number Type 


ІСІ 
*|C2 
ІСЗ 
ІС4 
ICS 
*IC6 
ІС? 
“108 
“109 
IC10 
“1011 
ІС12 
ІСІЗ 
ІС14 
ІС15 
“ІС16 
ІС17 
IC18 
“ІС19 


6502 

2016 

2016 

27 16/32/64 
2718/32/64 
CD4040 
74LS04 
741500 
7415139 
6850 

8255 
SC-01A 
TALS175 
TALS174 
LM386 
7407 
MC1488 
MC1489 
7497 


о} èl 
Г», 
[a> 21 


+5¥ GND ~12V + 12V 


1,21 
12 
12 
14 
14 


«р 4-4-4 Ь 4 Сә Су c4 Со NNO 


Figure За: А section of the Microvox schematic diagram. Shown here are the 6502 microprocessor and the timing section. The 
schematic is continued in figure 3b on the next two pages. 
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NOTE: IC 14b ҮЗҮР 
LETTERS INSIDE CONNECTORS 741574 741574 
INDICATE CONNECTION TO = 

THE SAME LETTER CONNECTOR Фо CLOCK CLOCK 
IN FIGURE 3a. PER "m 


40 
2 Желе сатте ÀJ 18 
DD 
жс ame 
FROM] DÀ mate 2290 утен LEE 
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20 7 


20 


Figure 3b: А section of the Microvox schematic diagram, featuring the serial and parallel 1/О and the SC-01A speech-synthesis in- 
tegrated circuit. 
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This approach does require one 
other design compromise. The 6502 
processor is specified to operate at 1 
MHz, but, using this crystal and 
divider circuit, only 611 kHz and 1.22 
MHz are available as system-clock 
signals. The computer must run at 
either 61 percent or 122 percent of its 
rated speed. 

Practically speaking, this is not a 


problem. The 1-MHz specification is 
for worst-case conditions, which you 
probably will not have. I have per- 
sonally run 1-MHz 6502s at 1.8 MHz 
with no trouble, Furthermore, in the 
Microvox application, we can note 
that the speech synthesizer requires 
data at only about 200 bps to speak 
continuously. Processor speed is just 
not significant except when receiving 


and manipulating data at 19,200 bps. 
Just to be on the conservative side, 
while the hardware can produce rates 
from 75 to 19,200 bps, I have speci- 
fied rates of 150 to 9600 bps for the 
Microvox. 


Memory Section 
The address-decoding and memory 
section of the Microvox consists of 
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CRYSTAL 
4.9152 MH: 


| 


Ic? 
74L S04 


DATA- 
RATE 
CLOCK 


150 BPS 
360 BPS 
600 BPS 
1200 BPS 
2400 8Р5 
4800 BFS 
9600BPS$ 
19200 BP5 


Figure 4: А detail from the Microvox circuit, showing the circuitry that derives the data-rate and clock frequencies. With this simple, 
low-cost arrangement, all standard data rates, except 110 bps (bits per second) and 134.5 bps, are available. Also, a trade-off must be 
‘made in selecting a clock rate for operating the microprocessor. 


Name 
Address 

SELO 

SEL1 

SEL2 

SEL3 

SEL4 

SELS 

SEL6 

SEL7 


Hexadecimal Connection and Function 


IC2 memory block (RAM) 
IC3 memory block (RAM) 
1010 serial port 

IC11 parallel ports 

1014 inflection clock rate 
IC14 phoname latch 

ICS memory block (EPROM) 
{C4 memory block (EPROM) 


Table 4: The 5 high-order bits on the 6502 address bus are decoded by IC9 to 
provide 8 strobe signals that control various parts of the system. 


IC2 through ICS and IC9. IC9 (a 
74LS139) decodes the 5 high-order 
bits on the address bus to provide 8 
strobe signals, as listed in table 4. 

In the Microvox configuration, 
memory components ІС2 and IC3 are 
intended to be RAM, while [C4 and 
IC5 are meant to be ROM or EPROM 
(erasable programmable read-only 
memory), The pin designations for 
IC2 and IC3 are for 2K-by-8-bit RAM 
chips, such as the Hitachi 6116 or 
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Toshiba 2016. These components are 
pin-compatible with the type-2716 
EPROM, so you could use 2716s in 
these sockets instead, if the computer 
were being used in some other appli- 
cation. 

The read/write memory (IC2 and 
IC3) is used for conversion tables and 
register stacks and as the ASCII input 
buffer. À buffer is required because 
the Microvox can receive data faster 
than it can speak it, The standard 


Microvox uses only one RAM chip 
(installed as IC2), which provides a 
1K-byte input buffer; by adding the 
second RAM chip in IC3, this can be 
optionally expanded to 3K bytes of 
text memory (for long-winded 
speeches). 

The text-to-speech conversion rou- 
tine for the standard Microvox is 
stored in 8K bytes, presently con- 
sisting of two type-2732 EPROMs in- 
serted іп the sockets for IC4 and ІС5. 
As production increases or EPROM 
prices drop, a single 8K-byte 2764 
EPROM (or its ROM equivalent) will 
be used. Any of the compatible 
type-2716 (2K-by-8-bit), type-2732 
(4K-by-8-bit), or type-2764 (8K-by-8- 
bit) EPROMs can be used in these ІС 
positions, depending upon the jumper 
selections JP4 and JP5. 


Serial and Parallel I/O 

Microvox, unlike most other voice 
synthesizers, has both serial and 
parallel input ports to receive ASCII 
characters. The serial port uses а 
Motorola MC6850 ACIA (asynchro- 
nous communications interface 
adapter, IC10). During system in- 
itialization, the ACIA's functional 


SOLUTIONS are 
freeandeasy 
withthe 
ASSOCIATE 


The ASSOCIATE is a field proven desktop microcomputer with many 
features: 64K memory plus 2K PROM; 720K bytes of floppy disk 
storage; 280A 4Mnhz processor; DMA disk controller, intemupt controller 
and timer; unique anti glare screen; typewriter style keyboard, 
numeric keypad and 10 function keys; and 2 25232С ports, Optional 
parallel, IEEE 488, and RS449 ports give added flexibility. The 
remote or integrated hard disk option offers you needed growth 


capability, 


Your SOLUTIONS are supplied FREE. The CP/M operating system 
provides access to thousands of software programs. We start you out 
with FREE wordprocessing by Spellbinder, FREE business planning 
by Microplan, FREE accounting and FREE testing programs; an 
excellent combination for a total business system. To make it easy to 
use we have programmed the 29 programmable keys and added 
a quickly readable keyboard template for each SOLUTION. Other 
SOLUTIONS and templates are avaitable such os dBASE Il, MBASIC, 
SuperCalc, WordStar and more. You may even program the keys 
and design a template to match your own chosen software. 


You may select FRIENDS to assist your ASSOCIATE such as printers 
from ume, Ricoh and NEC. Ribbons. printwheels, and disks are also 
available at low cost. With nationwide service and repair from 
General Electric you have a total package which is hard to beat. And 
the price; well, it's an unbeatable $3,450. Don't walt! Contact 
us today for a dealer near you and bring SOLUTIONS to your business or 
personal computing needs. Data Technology Industries, 701A 
Whitney Street. San Leandro, CA 94577 (415) 638-1206, 

TWX 910-366-2072. 


ASSOCIATE 


Data Technology e Industries" 


| 
| 
: | 


SOLUTIONS, ASSOCIATE and FRIENDS are Trademarks of Dato Technology Industres: Spellbinder is a Trademark of LEXISOFT, Inc; Micropian is a Trademark of 
Chang Labs; CP/M is a Trademark of Digital Research; WordStar is a Trademark of MicroPro: SuperCalc is о Trademark of SORCIM; dBASE Il is о Tracdernark of 


Ashton-Tate; MBASIC is à Trackemark of Microsoft. 
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Circle 171 on inquiry card. 


configuration is set up; communica- 
tion parameters such as character 
word length, clock division ratios, 
parity, and stop bits are selected by 
setting the proper bits in the ACIA's 
control register. The data rate is set 
by the system data-rate clock (from 
SW2 and IC6), and data is sent and 
received from the transmit- and re- 
ceive-data registers, respectively. 
Framing errors, parity errors, buffer 
status, and handshaking status are 
determined by reading the ACIA's 
status register. 

On the Microvox, the serial port 
can be used with or without hardware 
handshaking, that is, with or without 
using the RS-232C Clear to Send, 
Data Carrier Detect, Ready to Send, 
and other lines, The Microvox soft- 
ware incorporates software hand- 
shaking, which is especially useful 
when communicating over a modem 
link or with terminals that do not use 
handshaking signals. 

When receiving ASCII text in the 
software-handshaking mode, the 
Microvox sends an "(2" (at sign) to 
the host computer when its input buf- 
fer is almost full, signaling the host to 
stop sending data. The Microvox 
sends a "4" (number sign) when it is 
ready to receive data again. (The 
characters used for signaling can be 
changed to the X-on and X-off control 
characters if need be.) 

Obviously, this handshaking is not 
needed if the data comes from the 
host at a speed slower than the rate at 
which the buffer is emptied. The pa- 
rallel-input section uses a program- 
mable Intel 8255 PIA (peripheral in- 
terface adapter, IC11). As con- 
figured, 8 bits of the PIA are used to 
receive ASCII data in parallel format. 
By using two additional connections 
for data-available-strobe and 
acknowledge signals, the Microvox 
can be made to work with a 
Centronics-compatible parallel 
printer interface. 

Also attached to the PIA is the DIP 
(dual-inline pin) switch SW1, which 
can be used to select operating pa- 
rameters as follows. Bit O selects 
hardware or software handshaking; 
bit 1 selects receipt of the ASCII input 
data through the serial or parallel 
port; bits 2 through 4 set the serial- 
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Figure 5: The business end of the Microvox, the circuitry that actually produces the artificial voice. This design is similar to the Sweet 
Talker speech synthesizer; it is based also on the Votrax SC-01A integrated circuit. The main improvement is provision for 64 levels 
of pitch inflection, instead of the 4 levels available on the Sweet Talker. 


input word length, stop bits, and 
parity on the АСПА; and bits 5 
through 7 are not used. 


Speech Inflection 

The business end of the Microvox, 
the circuitry that actually produces 
the artificial voice, is shown in the 
schematic diagram of figure 5. 
Regular followers of Circuit Cellar 
projects will recognize the Votrax SC- 
ОЛА integrated circuit and notice that 
this design is similar to the Sweet 
Talker speech synthesizer from last 
September's article. This time, how- 
ever, I have provided for 64 levels of 
pitch inflection, instead of the 4 levels 
previously available. 

The output pitch of the phonemes 
is fundamentally controlled by the 
frequency of the clock signal pro- 
vided to the SC-O1A. In general use, 


84 September 1982 © BYTE Publications Inc 


this frequency, set with a resistor/ 
capacitor combination, is nominally 
720 kHz. But as with any current- 
controlled analog circuit, the frequen- 
cy may be susceptible to change from 
temperature variation and pickup of 
external noise. 


Coarse variations In 
pitch are best used for 
simulating completely 

different speaking 
voices. 


In the Microvox, the analog clock 
circuitry is eliminated. Instead of us- 
ing the SC-01A's internal timing cir- 
cuit, the chip is configured for input 
of an external clock signal, derived 


from the crystal-controlled system 
clock. 

While the fundamental range of the 
output pitch is a function of the clock 
frequency, the two pitch-control lines 
I1 and 12 (the "manual-inflection" 
lines) can act independently to cause 
four coarse variations in pitch from 
the fundamental setting. I think that 
these coarse variations are best used 
for simulating completely different 
speaking voices rather than for vocal 
inflections. The frequency shift is 
simply too great. 

The preferred way to influence the 
Output pitch is by changing the exter- 
nal clock frequency fed into the SC- 
01A, although this takes more work. 
Subtle variations in output pitch can 
be obtained with reasonable effort, 
by shifting the clock frequency up or 
down by 20 or 40 kHz. And by apply- 
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48K PARTIALLY POPULATED $5183. 
32K PARTIALLY POPULATED $409. 


64K RAM, MODEL ММ65К165 

е 64K x 8-bit 

e Speed in excess of 6 MHz 

е Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ma. max. — 
loaded with 64 

е Bank Seleci and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

е Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks of 
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FULL TWO-YEAR 
WARRANTY. 
LI 
The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 


This includes a 6-month exchange 
program for defective units. 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


— One 64K Extended Address Page Or ai 


— One 48K and one 16K bank for use 
in MP/M' (option) 

е Each 32K bank responds 
independently to phantom 

е 2716 (5У) EPROMS may replace any or 
all of the RAM 

е Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

e Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 


Memory™ 
Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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16K x 8 Bit 16K STATIC RAM $169. 


Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any 5-100 8080, 4 MHz 2-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


"Croma and COOS are trademarks of CROMEMCO 
' MPM іс à trademark of Digha! Research 


ing a digital rate multiplier to the 
1.22-MHz system clock, the signal in- 
put to the SC-01A can be made pro- 
grammable to produce smaller and 
better-defined pitch inflections. 

ІС19 in the Microvox is a 6-bit 
binary rate multiplier. Its output fre- 
quency obeys the function: 


F, OUT — MX Fm 
where 


М = b5 х 32 + b4 X 16 + b3 X 8 
+62xX4+b61 X2+b0X1 


(65 through b0 being the six multi- 
plier bits) and 


Кы = 1.22 MHz 
When the SEL4 strobe is acti- 
vated, a 4-bit inflection code is 


latched into IC13 (а 7415175 quad D 
flip-flop) and applied to the rate 
multiplier. The 4-bit combination 
(corresponding to а hexadecimal 
value of O to F loaded into IC13) 
selects one of 16 clock rates that range 
from 614.4 kHz to 902.4 kHz in 
19.2-kHz increments. The frequency 
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transceivers. Use the LCM-100 system to connect a terminal, proc- 
essor, or printer, to your computer via any 120V outlet. 
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Aid Productivity. Staff can quickly relocate terminals where they are 
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change of near 20 kHz creates a rela- 
tively small pitch change by itself (out 
of a 720-kHz nominal input frequen- 
cy), but, used dynamically in a sen- 
tence, it is just what the doctor 
ordered for syllable inflection. 

Remember that the 2 manual-in- 
flection bits are still available to the 
user; they аге set by 2 bits on ІСІ 
(SEL3). I refer to the level set by these 
bits as the "base pitch" and the 16 fre- 
quencies from the rate multiplier as 
the "clock rate." The combination of 
the 2 functions results in 64 pitch 
levels or inflections. 

The pitch at which individual pho- 
nemes are pronounced may be con- 
trolled automatically by the text-to- 
speech algorithm, Кері fixed, or 
altered by user command. Some peo- 
ple prefer automatic inflection, 
because of the variety it gives to the 
speech. Others think a computer 
should sound like a computer and 
prefer flat speech to artificially in- 
toned speech. Still others may wish to 
directly control the pitch to make the 
unit sing (pitch and rate codes may be 
mixed with phoneme codes to pro- 
duce singing) or to pronounce words 
with special emphasis. 

The user may control the base pitch 
setting independently of the clock 
rate by issuing a pitch-control corn- 
mand: 


IPx 


where x is a digit from 1 through 4; 
х--1 selects the lowest pitch with 
pitch increasing according to the 
value of x, 

The user may also control the clock 
rate with a command of the form 


IRy 


where y can take on values from 1 to 
16; у--1 selects the lowest pitch; 
y —16 the highest. 


Musical Abilities 

One final feature of the Microvox 
is the ability to play musical notes 
and produce sound effects by using a 
program routine to toggle one bit of 
the PIA (IC11) at a predetermined 
rate. This line is connected to the out- 
put audio amplifier along with the 
output from the speech synthesizer 
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from Personal Computers 


CHART-MASTER works with Apple® II, Apple® ПІ 
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POWERFUL 

CHART-MASTER produces bar charts, line charts, scatter diagrams and pie 
charts, as well as text pages and signs, on paper or acetate (transparencies). 
Data can be entered manually or automatically from Visicalc® and other 
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FLEXIBLE 
CHART-MASTER allows you to select from a broad range of options to create 
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nine charts per page, footnote and framing capabilities, left and right y-axes, 
a variety of hatching and line types, exploded pie segments, linear regression 
and curve-fittings, logarithmic axes and much more. 
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driven program that allows users, whether fab? oes 
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COST-EFFECTIVE QUALITY 
To get the same high quality that CHART-MASTER delivers, you would have 
to use expensive time-sharing services, commissioned graphic artists 
. or costly dedicated graphics systems. Thus, CHART-MASTER, especially when 
teamed with the new Hewlett-Packard 7470A plotter, represents a price/ 
performance breakthrough. Users of these more costly methods will find that a 
CHART-MASTER/Hewlett-Packard combination pays for itself in just a few 
months. And, because CHART-MASTER also offers convenience, speed, user 
control and versatility, you will find that you will increase your use of business 
graphics at no marginal cost. 


- А CHART-MASTER is available through your local computer dealer for $375. 
^ - - A complete graphics plotting package, consisting of CHART-MASTER, H-P 
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chip (IC12). The results are similar to 
the sound produced by the internal 
speaker of an Apple II computer us- 
ing the same technique. 

While the Microvox is not exactly a 
virtuoso instrument, programming it 
to play a simple tune is not hard at 
all. The music mode is turned on by 
the command: 


IN 


Once the music mode has been acti- 
vated, a different set of note-specify- 
ing commands is used. 

In the music mode, notes may be 
chosen from a range of 3 octaves 
centered on middle C, indicated by 
numbers from 1 to 3. Each octave 
contains notes identified as А, B, C, 
D, E, F, ог С, Sharps are indicated by 
the suffix character "-F", flats by 
"—", Time values are selected by 
reciprocal numeric arguments: the 
length of a note may vary from a 
whole note (length of 1) to a 128th 
note (length of 128). Rests are in- 
dicated by "R". When in the music 
mode, sending Microvox the charac- 
ter string "3F-- 4" causes it to play а 
quarter note at a pitch of F sharp in 
the third octave. "R16" causes a 
sixteenth-note rest. 

Notes of unconventional lengths 
may be used; for instance, the soft- 
ware supports "thirty-seventh" notes. 
Tempo may set from values of 50 to 
128 beats per minute by a command 
of the type "Tx" with x in the proper 
range. The default tempo is 80. 


To Be Continued... 

I apologize if I am jumping ahead 
too quickly. It's just that I want you 
to be assured that these hardware 
features of music and programmable 
pitch are not an overcomplication; 
they are easily accommodated in the 
software, 

Obviously, there is no conclusion 
this month, I'll have a lot more to say 
next month. And keep in mind that 
while the main object of this project is 
an easy-to-use text-to-speech syn- 
thesizer, the computer section of the 
circuit has some special merit of its 
own. You may expect to see the same 
6502-based control-computer design 
in future Circuit Cellar projects. 
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Next Month: 

We'll take a look at the software 
and operation of the Microvox speech 
synthesizer. B 
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То receive a compiete list of Ciarcia’s 
| Circuit Cellar project kits available from the 


Micromint circle 100 on the reader service 
inquiry card at the back of the magazine 


The following are available from: 


Intex Micro Systems Corporation 
Suite 717 

755 West Big Beaver Road 

Troy, MI 48084 

(313) 362-4280 


1. Intex-Talker, the assembled, 
tested, and FCC-approved version 
of the Microvox text-to-speech 
synthesizer. With power supply 
and documentation. .......$295. | 
OEM pricing and availability will 
be discussed on request. Michigan 
residents please include 4 percent 
sales tax. Please include $4 for 
shipping. Overseas orders add $20 
for shipping. 

* * * 


The Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
(516) 374-6793 
(for technical information) 
(800) 645-3479 
(for orders only) 


1. Complete kit for building the 
Microvox text-to-speech voice 
synthesizer, including the 5C-01A 
and all other components, | 
enclosure, power supply, and 
documentation... ........ . $215. 
Overseas orders add $20 for 


shipping. 


2. Votrax SC-01À voice-synthe- 


| sizer chip. . . .$70 each. Call for 


OEM pricing and availability. 


Residents of New York please 
include 7 percent sales tax. Please 
include $4 for shipping on all 


| orders. 


Editor's Note: Steve often refers to previous 
Circult Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books frorn 
BYTE Books, 70 Main St., Peterborough, NH 
03458. Ciarcia’s Circuit Cellar, Volume I, 
covers articles that appeared in BYTE from 
September 1977 through November 1978. Ciar- 
cia's Circuit Cellar, Volume IL, contains articles 
from December 1978 through June 1980. Ciar- 
cia's Circuit Cellar, Volume III, contains the ar- 
ticles that were published from july 1980 
thraugh December 1981. 


Like a high performance automobile, 

the Victor desktop business computer 
needs to be put to the test to be really 
appreciated. Here's why: 


The computer dilemma. 

Systems houses today lace a basic 
dilemma when it cornes to selecting a 
computer. 


The so-called "personal" computers 
on the market are like "economy" cars. 
They're relatively inexpensive but 
have limited power and capacity. 


And the larger mini computers offer 
more power and speed, like a luxury 


car, but are, of course, more expensive. 


Victor has a solution to that dilemma. 


The Victor 9000 Business Computer is 
retail priced under $5,000. If you sell 
computer systems, quantity purchase 
agreements will let you be very 
aggressive. 


Great visibility — 
800x400 pixels — graph- 
ics — 80x25 characters 
(soft-loaded) green phos- 
phor – anti-glare — bit 
mapped. 


Design for comfort 
= display screen tilts 
0"-11* and swivels +42% 
to suit the operator. 


Power under the 
hood - 8088 — 5Mhz-2 
RS232 ports — 2 parallel 
ports - CODEC4 bus 
slots. 


Ease of handling -up 
to 103 keys — capacity 

switches -- sculptured - 
soft-loaded - 6 foot cord 


Circle 479 on inquiry card. 


lest drive the Victor desktop 
computer designed for systems. 


The Victor gives your systems the kind 
of memory and storage capacity 
advanced applications demand. 

Much more than comparably priced 
machines. 


And the Victor display screen has dou- 
ble the resolution and capacity of its 
competitors. You can display a full 
132-column report and still be per- 
fectly readable. Is that important to 
your system? Ask any programmer. 


Experience where it counts. 


But those are only the technical 
advantages of the Victor 9000. 

Equally important is Victor's 65 years 
of experience in solving business prob- 
lems. And Victor's 50 branch offices 
throughout the country providing fast 
service and total support. 


Software fools to keep you 
growing. 

Victor supplies CP/M-86 and MS DOS 
with every machine. Runtime support 


for Basic, Cobol, Fortran and Pascal is 
no extra cost. The Victor 9000 has the 
tools you need to do the job night. 


The Victor 9000. It's a desktop system 
computer designed to bea “cut 
above" the rest. Whether you sell com- 
plete systems, or are just looking for 
the best computer to support your 
software, call your Victor ОЕМ spe- 
cialist today. Or get in touch with 
Victor at (800) 621-5559. In Illinois 
(800) 972-5858. We're open 24 hours a 
day, 7 days a week. 
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Serving American business for 65 years. 
VICTOR BUSINESS PRODUCTS 


SRA ary гй Kee 
KIDDE 


Fuel for thought - 
CP/M-86 — MS-DOS — 
CBASIC — Basic 86-MS- 
Pascal-CIS- COBOL MS- 
Fortran - MS-COBOL — 
Multiplan — VictorWriter 


Compact efficiency 
= 302 square inch foot 
print ~ all components 
separate — organize it 
yourself 


Excellent mileage — 
The Victor Business 
Computer takes your 
system further for less 
money. Test drive it and 
compare. 
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Now you dont have to decide 


betweena 


personal computerand 


aV 1100 terminal. 
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Digital's introduced a per- 
sonal computing option which 
can turn а VT10O terminal into а 
<> personal computer that uses the 

. CP/MS$ operating system. 

Its called Digital's Personal Computing 
Option. You can purchase just the option, or you 
can buy the complete terminal/computing pack- 
age called the V1180. 

Either represents significant advantages over 
the choices available to you now. For now, you 
can provide access to a large computer and per- 
sonal computing at the same terminal. 

More than that, you save the 
additional cost of putting personal 
computers and terminals side by 
side on the top of a desk. 

With the CP/M operating sys- 
tem Digital's personal computing 
terminal will run the literally hun- 
ES ГА aha available 354 

uding word processing, m 
lists, financial riiodeling, statistics, 
even data base communications—in 
addition to the many more being | 
specially edited for this terminal. 


And by virtue of the fact that Digital's per- 
sonat computing terminal is VT100-based, you get 
all the features that people buy VT100s for in the 
first place. Features like smooth scrolling with 
up to 132 columns display, split-screen viewing, 
double-height and width characters, and 
reverse video. 

Plus a reputation that's second to none in the 
industry. Plus Digital's service, on-site, anywhere 
in the world. 

All of this should make great sense when 
you're confronted with the choice of terminals or 
personal computers. 

Because now you can pick one and get both. 

See your Digital dealer for more infor- 

mation or write: Digital Equipment 
Corporation, Terminals Product Group, 
2 Mt. Royal Avenue, UPI-5, Marlboro, 
МА 01752, Telephone toll-free 800- 
225-9378 (outside the continental U.S. 
or in Massachusetts call 617-480-4077) 
between 8:30am and 5:00pm Eastern 
time. In Europe: 12 Ау. des Morgines, 

ь CH-1213 Petit-Lancy /Geneva. 

Іп Canada: Digital Equipment of 


Canada, Ltd. 
"тн | 
digital 
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CP/M® is a registered trademark of Digital Research, Inc. 


Hardware Review 


The Apple III 
and Its New Profile 


An in-depth look at the "new" Apple III microcomputer 
and its Profile hard disk. 


Photo 1: А view of the Apple III, the Pro- 
file hard-disk drive, and the Monitor Ш 
showing a sample of Visicale HI on the 
screen. 


Photo 2: А rear view of the Apple Ш and 
Profile showing the Silentype and game 
paddle ports А and B, along with the 
video, audio, R5-232C, and floppy-disk 
connectors, The peripheral card visible is 
the Profile interface card. 
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Robin Moore 
Warner Hill Rd. RFD #5 
Derry, NH 03038 


In 1980 when the Apple III was first 
released, there were problems. Deliv- 
eries were delayed, and when the ma- 
chines finally arrived, they 
often didn't work. The integrated cir- 
cuits tended to wander out of their 
sockets. Little software except Visi- 
calc was available, and the much-pro- 
moted real-time clock /calendar didn't 
work well. The Apple III was, on the 
whole, unreliable. It was a bad start. 

Now, in 1982, the problems are 
gone, The sockets have been changed 
and the software bugs fixed. The 
Apple Ш has been rereleased with re- 
vised software, Pascal, and a brand- 
new peripheral—the Profile, а 
5-megabyte hard-disk drive. The new 
Apple Ш is an impressive machine 
and certainly a contender for the title 
of Best Personal Computer in the less 
than $10,000 class, 


System Overview 

Let’s take a closer look. The Apple 
HI is a single unit that includes the 
central processing unit, keyboard, 
memory, floppy-disk drive, and 
video output (see photos 1 and 2). It 
has been designed to meet the needs 


of the professional or small-business 
user. Instead of offering an initial 
low-cost unit requiring a number of 
additions, Apple Computer Inc. has 
included the most common system 
expansions as standard in the Apple 
Ш. These include an enhanced key- 
board, а 24-row by 80-column dis- 
play, an integral disk drive, 128K 
bytes of memory, a programmable 
128-character set, improved high-res- 
olution graphics, and an Apple II 
emulation program (see the At a 
Glance box for additional features 
and details). 

In addition, several peripherals are 
available for the Apple III. The most 
impressive of these is the Profile, 
Apple’s new 5-megabyte hard-disk 
drive. (The Profile will be described 
in detail later in this article.) Other 
options from Apple Computer in- 


About the Author 

Robin Moore is manager of microprocessor 
development for A, B. Dick Co. and maintains 
a strong interest in FORTH, graphics, and com- 
puter music. He is also librarian for the 
Southem New Hampshire Apple Core. 
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THE ULTIMATE COMPUTER CONFLICT ее | 


_MegaWats, a.real- 
time spate battle 
between the forces of the Colonists 
and the Kryon Empire. Join an inter- 
‘galactic shootout with up to eight star- 
ship commanders transmitting orders 
from the keyboard cockpits of their 

craft anywhere іп the U.S.A, 


Attacking, 6¥ading, scanning, com- 
municating. That's MegaWars. Easy 
to learn but difficult ta master. That's 
why CompuServe will give one free 
hour to every MegaWars player enter- 
ing a game hefore December 31, 1982. 


Circle 102 on Inquiry card. 


You'll receive the illustrated guide to 
CompuServe, America's most compre- 
hensive Videotex service, plus the 
MegaWars Commanders Briefing. 


CompuServe 


5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 


800-848-8990 


ERG/68000 
MINI-SYSTEMS 


Cj Full IEEE 696/5100 
compatibility 


HARDWARE OPTIONS 


[] 8MHz or 10 MHz 68000 CPU 

ГІ Memory Management 

L] Multiple Port Intelligent I/O 

LJ] 64K STATIC RAM (70 nsec) 

Г| 256K Dynamic RAM, with full 
parity (150 nsec) 

Г] 8" DID, DIS floppy disk drives 

Li 5MB-32MB hard disk drives 

[] Full OMA host adaptor 

ГІ 20MB tape streamer 

Г] 10 to 20 slot backplane 

[1 30 amp power supply 


SOFTWARE OPTIONS 


ГІ 68KFORTH' systems language 
with MACRO assembler and 
META compiler 

O Fast Floating Point package 

[1] Motorola's MACSBUG 

ГТ IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC’ compilers 
Trademark 'ERG, Inc. 

"Whitesmiths 


30 day delivery 
with valid Purchase Order 


OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


= 
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Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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At a Glance 


Name 
The Apple Il! Computer 


Manufacturer 
Apple Computer inc. 


| 20525 Mariani Ave. 


Cupertino, CA 95014 
(408) 996-1010 


Components 
System Unit 
Size: width 17.5 inches (44.45 ст), depth 18.2 inches (46.23 ст), height 
4.8 inches (12.19 ст) 
Weight: 26 pounds [11.8 kg) 


Power Required: 107-132 volts AC, 60 Hz, 100 watts maximum 
Processor: 6502B [2 MHz] with bank switching and enchanced mdirect 
addressing, double stack and zero pages 
! 28K bytes of dynamic RAM (expandable to 256K bytes), 4K bytes of 
self-test and boor-ioader ROM 
keyboard for text and data entry; programmable RS-232C serial 
communications/printer interface: power-up self-check and disk 
bootstrap; both color-graphics and black-and-white/gray-scale graphics 
video outputs; two game-paddle/jaystick connectors; three audio 
generators—fixed beep, I-bit programmable, and &-bit A-D converter; 
one !40K-byte 54-inch floppy-disk drive 
Three Text Modes 

24 by 80, black and white, normal and inverse 

24 by 40, black and white, normal and inverse 

24 by 40, 16 color characters on 16 color backgrounds 

All text modes have software-definable 128-character sets 
Four Graphics Modes 

280 by 192, 16-color foreground and background with limitations 

2BO by 192, black and white 

140 by 192, 16 colors with no limitations 

560 by 192. black and white 
Both black-and-white/gray-scale and color-graphics outputs providing 
NTSC monochrome composite video, NTSC color composite video, or 
4-bit coded RGB color wrth a separate composite synchronization 
signal 
74 keys for text and data entry; includes 13-key numeric pad for fast 
numeric entries, four cursor control keys with two-speed auto-repeat, 
three special-function keys, and text keys that allow entry of al 128 
ASCII characters; SOS software provides a 128-сһагастег type-ahead 
keyboard buffer; all keys automancaily repeat after 2 second 
System supports up to four 140K-byte 5'A4nch floppy-disk drives 
using Арріе-Гогтаг 6/8 GCR [group-coded recording] encoding 


Memory: 


Standard: 


Video Display: 


Video Outputs: 


Keyboard: 


Disk Drives: 


Operating System 
Apple ill SOS 1.1 (Sophisticated Operating System): single task. interrupt-driven, configurabie | 
operating system with hierarchical file structure, multiple Ме protection levels, and device- 
independent byte-oriented iO 


| Special Features 


An Apple Il emulation mode that allows use of almost all existing Apple II software; utilities 
that allow transfer of DOS text files, Visicalc files, and Pascal files from the Apple Il to the 


Apple iil 


Software Avallable for the Apple Ill 

Visicalc Ш $250; Applewriter Il $225; Apple 11 Pascal $250; Business BANC $125: Apple 
Access lll [communications software] $150; Apple M Business Graphics $175; Pascal Utility 
Library 575: Script ill $125: Mail List Manager $150; all from Apple Computer Inc. 


Hardware Prices [Apple Computer Inc) 


Apple ІН 1 28K-byte system $3495 
Apple 11 256K-byte system 54295 
Additional disk drives (three maximum] $495 
Profile 5-megabyte Winchester hard disk-drive and interface card 53,499 
Universal parailel interface card $225 
Apple Monitor ill |monochrome/green screen] 5320 


Game controllers $29.95 


"THAT'S IT?” 


There's nothing like the feeling you 
get when you've got the solution. 

And nothing else will help you 
solve problems better, smarter, faster 
than the Visi™ programs for your per- 
sonal computer. 

For example, our VisiCalc? pro- 
gram: It's *1 in the business because 
it takes the work out of working with 
business numbers. The VisiCalc 
program is the powerful "electronic 
worksheet" that speeds planning and 
budgeting. It lets you ask "what if?” 
and see the answers immediately. So 
you can analyze the impact of deci- 
sions before you make them. 

Ош VisiTrend/Plot™ program 
combines graphics with forecasting 
and statistics. [t automatically performs 
complex calculations and produces 
charts and graphs. So you can analyze 
the past, forecast the future and plot 
your results in an easy-to-understand 
visual form. 


© 1982 Visi Corp 


[n addition, our series includes 
the VisiFile™ VisiDex™ VisiSchedule 
VisiPlot"; VisiTerm™ and Desktop/ 
PLAN™ programs. 

But the Visi programs are far 
more than individual problem-solvers. 
They're all inter-related, just like your 
needs and tasks, to give you a fully 
integrated solution. 

All of the Visi programs work in 
much the same way, and they auto- 
matically interchange data, too. 

So it's easy to learn and use any 
of them, work in many different 
ways with all of them. 

They're brought to you у 
by VisiCorp™ The one com- f 
pany whose only business 
is helping you make the 
most of the personal 
computer in your aii 
business. 

Ask your 
retail computer 


store salesperson for a demonstration 
of the Visi series. They ll help you and 
your computer do all the things you're 
intent on doing. 


IHE VISISERIES FROM 
VISICORP” 


PERSONAL SOFTWARE" 


5, 


Apple Ill (list prices) 


128K-byte system unit with integral 140K-byte 5 'A-inch floppy-disk 
drive, Apple SOS operating system software, both color-graphics and 
black-and-white/gray-scale video outputs, RS-232C serial interface, 


game control port, and Silentype printer interface 


additional floppy-disk drive (three maximum) 


Apple Business BASIC software 


total 


$3495 
$495 
$125 


$4115 


ІВМ Personal Computer (suggested retail prices) 


48K-byte system unit, disk-adapter card, one 160K-byte floppy-disk 


drive, DOS software, Disk BASIC 


16K bytes of added memory and game adapter card 


additional floppy-disk drive (one maximum) 


serial Н5-232С interface card 
additional 64K-byte memory card 


color-graphics video adapter card 
Microsoft extended BASIC software 


total 


$2235 
$145 
$570 
$150 
$540 
$300 
$40 
$3980 


Table 1: Price comparison of comparable versions of the Apple Ш and the IBM Per- 
sonal Computer. Both systems include 128K bytes of memory, two floppy-disk 
drives, color-graphics video output, serial RS-232C interfaces for Qume (or equiva- 
lent) letter-quality printers, and game-paddle adapters. The system chosen is one 
that might be purchased by people who wish to combine business and personal ap- 
plications. Note that in this configuration the IBM has used up all its expansion slots, 
while the Apple Ш still has all four of its slots left for further expansion. | 


clude the Silentype thermal printer, 
additional floppy-disk drives, the 
monochrome green-screen Monitor 
Ш, a universal parallel І/О (in- 
put/output) interface card, and game 
controllers. 

Many of the existing Apple II inter- 
face cards will work in an Apple III 
while in the Apple II emulation mode. 
However, use of Apple II cards in an 
Apple III will probably make it ex- 
ceed FCC (Federal Communications 
Commission) radio-frequency radia- 
tion limits and may cause interference 
on nearby television sets or radios. In 
addition, Apple II cards are not com- 
patible with Apple III software unless 
special device-driver routines are 
written, and Apple provides virtually 
no information on how to write 
them. 
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Apple Computer currently pro- 
vides a variety of software packages 
for the Apple III in addition to Busi- 
ness BASIC and Apple Pascal. There 
are also various hardware and soft- 
ware products available for the Apple 
Ш from other vendors and the num- 
ber of these will increase as the Apple 
III user community grows. 

The only software built into the 
Apple ШІ is а 4K-byte ROM (геаа- 
only memory) that holds power-up 
self-test and disk bootstrap routines. 
All other software is loaded from 
disk. Although this means that lan- 
guages use up some of the available 
RAM (random-access read/write 
memory), it also allows easy software 
upgrades and fixes that would be 
more difficult if the software were 
permanently in ROM. 


System Pricing 

The approach to Apple III pricing 
is almost directly opposed to the pric- 
ing strategy used for the Apple II and 
the IBM Persona] Computer, Because 
Apple chose to include a large num- 
ber of standard features, the Apple III 
has a relatively high initial cost 
($3495); however, it can expand to 
256K bytes of memory, four floppy- 
disk drives, and а letter-quality 
Qume (or equivalent) printer without 
using any of the expansion slots. А 
fully usable system can be configured 
by adding just a video monitor and 
an inexpensive serial printer, 

Table 1 shows a price comparison 
of the Apple III and the IBM Personal 
Computer. Both systems are con- 
figured with 128K bytes of memory, 
two floppy-disk drives, a serial RS- 
232C printer interface, color-graphics 
video outputs, and game controllers. 
The IBM system costs slightly less but 
uses all of its expansion slots, while 
the Apple III still has its four slots 
available for future growth. 


The Apple III User 

А look at the documentation and 
software supplied with the system 
will quickly reveal that the Apple II] 
is targeted for professional and small- 
business users. Clear tutorials and ex- 
ample programs on disk demonstrate 
most system functions and features. 
There is even a two-disk program to 
lead you through the keyboard and 
display functions step by step. 

The Apple III is not designed for 
the home hobbyist. Much of the tech- 
nical information included with the 
Apple iI is absent in the Apple III 
package. There is no discussion of 
bus structure, 1/O addressing, mem- 
огу usage, ог screen-memory map- 
ping. There are no listings published 
for any of the system software, either 
in the Apple III ROMs or on disk. 
Apple does not even tell you about 
the monitor program included in the 
ROMs (which is accessible by hold- 
ing the Control and Open-Apple keys 
while pressing Reset). 

АП this technical information is 
unimportant to business users. They 
are more interested in using the Apple 
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€ Easy-to-build Heathkit* е Fully assemt Wordprocessing — accounting 
Computers for hobbyists Data Svalan Garena - Баре - small business 
е Typewriter-quality printers, Tor business applications 
smart video terminals * Heath User's Group library of 500 е Self-study courses for 


e Reliable service, friendly advice Roane for hom ore or play writing your own programs 


Byte 334-939 PC-143 


HEATH COMPANY 


Benton Harbor, MI 49022 


try out the in-stock selection of Heath/ 
Zenith microcomputers, peripherals, 
accessories and software. 

Now available at your nearby Heathkit 
Electronic Center, or through the Heathkit 
mail order catalog. 

You get more with a Heath/Zenith per- 
sonal microcomputer system! We offer: 
1. Proven high-performance hardware: 
Thousands of our microcomputers prove 
themselves daily, in the field. 


Let's get personal... 


2. Vast software library: Three operating 
systems (including CP/M), languages, word 
processors, an electronic spreadsheet, ver- 
satile utilities and the 500-program Heath 
Users' Group software library. 


3. Self-instruction courses: Evaluation 
and programming courses from Heathkit/ 
Zenith Educational Systems. 


4. Service support: Before and after the 
sale - consultation by phone, carry-in 
service by trained technicians. 


Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 


Heathkit 


ELECTRONIC CENTERS: 


See the white pages of your telephone book 
for store locations and telephone numbers. 


"Units of Veritechnology Electronics Corporation in the U.S. 
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Photo 3: The Apple Ш with its main cover removed. The 
power supply 15 housed in the enclosure visible to the left, I/O 
card slots are in the center, and the disk drive is on the right. 
The entire Apple HI is built around a single thin-wall aluminum 
casting that provides both support and shielding. 


II] than in dissecting it, and will, in 
most cases, use commerical software. 
The Apple III is admirably designed 
to serve their needs. For hobbyists 
there are better choices, namely, the 
Apple II. 


Inside the Enclosure 

The Apple Ш is a fine example of a 
quality product designed for high- 
volume production. The entire unit is 
built around a single thin-wall 
aluminum casting that provides sup- 
port and shielding as well as heat 
dissipation so that no cooling fan is 
required. The expansion card guides 
are molded into the casting, and fully 
enclosed boxes are built in for both 
the main printed-circuit (PC) card 
and the switching power supply (see 
photo 3). 

АП of the circuitry, except mem- 
ory, is on one main PC board (see 
photo 4), The system memory board 
mounts piggy-back style onto the 
main board and avoids taking an ex- 
pansion slot. In fact, the Apple ІП can 
be expanded to its full 256K-byte 
memory capacity in the same fashion, 
leaving all slots free. 

The Apple III central processing 
unit is based on a 6502B microproces- 
sor with custom external circuitry 
that provides a number of enhance- 
ments to the normal 6502 instruction 
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pansion slots. 


set, These enhancements include ex- 
panded addressing range, alternate 
stack and zero pages, and improved 
indirect addressing that is supported 
by a separate pointer page. 
Although the technical information 
provided by Apple is somewhat 
vague, apparently the 6502B is run at 
2 MHz during the video blanking in- 


The Apple ПІ сап be 
configured to 256K 
bytes without using a 
single expanslon slot. 


tervals and at 1 MHz while the beam 
is writing information onto your 
monitor screen. This provides an 
average speed of about 1.4 MHz, but 
the screen can be turned off tem- 
porarily during program execution to 
allow the processor to run at its full 
2-MHz speed, if desired. 

While a normal 6502B can address 
a maximum of 64K bytes of memory, 
the Apple ІП uses bank switching to 
expand this range to a theoretical 
maximum of 512K bytes. 

Up to fifteen 32K-byte blocks of 
memory can be switched to occupy 
the range of addresses between 2000 
and 9FFF hexadecimal. This switching 
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Photo 4: The Apple Ш main PC board. The piggy-back- 
mounted board to the left of center is the removable main 
memory board. Using this board, the Apple II can be expanded 
fo its full memory capacity without using up any of its I/O ex- 


is handled automatically by the oper- 
ating system and is totally "trans- 
parent"; that is, the switching ex- 
ecutes in the background without af- 
fecting any task you may be perform- 
ing in the visible foreground. It 
should be noted that, to date, Apple 
Computer has not announced any 
Apple III memory expansion beyond 
256K bytes. Perhaps this will be a 
future option, 

The main PC board also includes 
the disk controller, serial interface, 
video generation circuitry, and the 
expansion card slots. The expansion- 
bus connections in the Apple II] are 
essentially the same as those in the 
Apple II, although DMA (direct 
memory access) is handled somwhat 
differently, The Apple Ш Owners 
Manual provides no information 
about the expansion bus. Hopefully, 
this type of information will be avail- 
able in the future. There are few com- 
peting systems that do not make this 
sort of information available to the 
public. 


The Keyboard 

Experienced typists should find the 
Apple III keyboard easy to use (see 
photo 5). Unlike the Apple II, this 
keyboard has a typewriter layout so 
that touch-typists should feel comfor- 


EXPAND VISICALC® ON APPLE? II 


Do you need more memory 
for your VisiCalc models? 
Would you like to see them in 
80 column display? Do you 
want hard disk support? 


Then you need one of 
Saturn's VisiCalc expansion 
systems. For a fraction of the 
cost of a larger computer, 
you can create models you 
never dreamed possible on 
an Apple 11. 


With Saturn board(s) and 
software, you can increase 
your workspace to as much 
as 177K. With additional 
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SATURN 
SYSTEMS wc 


hardware, you can get 80 col- 
umn display and lower case 
letters. You can even use the 
Nestar hard disk system, if 
you wish. 


Saturn's VC-Expand pro- 
grams allow you to use the 
entire displayed VisiCalc 
matrix, and to save your large 
models on more than one 
diskette. 


You can also use your 
Saturn boards to expand user 
programming capabilities, or 
to simulate a disk drive under 
DOS, PASCAL, or CP/M.® 


VisiCalc 15 a ragisfered trademark of VisiCorp, 
Apple is a registered trademark о! Apple Computer, Irc. 
CP/M іе a registered trademark of Digital Research Corporation. 


Р.О. Box 8050 


Ask your retail computer 
store salesperson about 
Saturn’s memory expansion 
systems. See how much big- 
ger and better your VisiCalc 
models can become. 


Ann Arbor, Michigan 48107 
(313) 973-8422 
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The Panasonic portable computer 
We've improved the way 


a= э. Г m pe The Link by Panasonic. 
—— ———— | is | It will improve the way you 
solve problems. And the 
a solutions come from the 
| Иык portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 


Software Solutions — Now 

| there's an exciting new software 

ia, | system for the 6502 

F 4. microprocessor that gives you more 
PF solutions to your problems. 

d The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic." 


The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
сору, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
yourre on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2'" — It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


with a wide range of new software. 
you solve problems. 


Portaflex — A master program that allows you to create solutions for applications, such as: 

3 Inventory Control — Analysis and control of inventory while you're on the job. 

D Order Entry — А customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 

n Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

п Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 


о Estimating — Versatility for flexible bidding and estimating at your job site. 


Software Development Tools for the Customizer — Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile forrn. 

Simply take a desk top microcomputer’ insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 


"Presently offered tor Apple 11 Plus 


Hardware Specifications — Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system. 
microprocessor (1 MHzj technology. а Multiple RS-232C serial interfaces 
o It offers АҚ or К internal nonvolatile RAM в Asynchronous modem with cassette interface 
o 48K internal ROM (110 or 300 baud) 
п Built-in Ni-Cad rechargeable battery pack a 40-character microprinter (thermal dot matrix printing) 
3 External AC adapter/recharger a BK or 16K RAM memory expansion packs 
n 26-character liquid crystal display a X-Y, four-color plotter (up to 80 characters рег line) 
п 65-key completely redefinable keyboard 3 TV adapter (32 characters X 16 lines with color 

and graphics) 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 


The Link by Panasonic. It's changing the way the world uses computers. 
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Please send me more information. Dealer Inquiries Invited 


Panasonic Company, Hand-Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 


Name PLEASE PRINT) 
Tite & Company 
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M. Address 
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=». Phone Number ( j 


Panasonic. 
8-5 just slightly ahead of our time. 
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Photo 5: The Apple HI keyboard, Although it looks separate, it is actually part of the 
Apple ШІ main enclosure. 


table with the key placement. The 
layout of the numeric keypad on the 
right, which resembles that of a calcu- 
lator, allows easy entry of numeric 


FOR CP/M-86 


data. The Apple III can also generate 
all 128 ASCII (American Standard 
Code for Information Interchange) 
codes without extra hardware. 


e СС-86 Compiler available for both CP/M-86" 
and MP/M-86* (incl. IBM PC) 


€ Full Unix"* V7 language compatibility 


e Standard I/O library supports both buffered and 
non-buffered I/O and OS calls 


€ Stand-alone assembler supports relocatable code, 
local symbols and linkage to external modules 


® Introductory prices: $500 for CC-86 and 
assembler/linker; $200 for assembler/linker; 
$50 for manual (incl. K & R) 


* CP/M and МР/М 
are trademarks of 
Digital Research 

** Unix is a trademark 
of Bell Laboratories 


(503) 297-7153 


Control-C Software, Inc. 


| 6441 SW Canyon Court 
= Portland, OR 97221 
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In addition to the normal Shift, 
Control, and Caps-Lock modifier 
keys, the Apple III includes special 
Open-Apple and Close-Apple keys 
that you can define for special func- 
tions, All keys automatically repeat 
when pressed for more than !^ sec- 
ond, and the four cursor-movement 
keys each provide a 2-speed repeat— 
pressing gently repeats at 11 Hz, 
while pressing firmly repeats at 33 
Hz. 

Apple's SOS 1.1 operating system 
provides a 128-character type-ahead 
buffer so that keystrokes won't be 
lost if you continue to type while the 
system is busy. This buffer may be 
emptied, or flushed, if the program 
running needs to wait for a particular 
keystroke. 

One of the biggest complaints 
about the original Apple II concerned 
the close proximity of the Reset key 
to the rest of the keyboard. In the 
Apple III the Reset key has been posi- 
tioned at the rear edge of the key- 
board enclosure, thus avoiding the 
accidental resets encountered in early 
Apple IIs. Simultaneously pressing 
Control and Reset simulates a power- 
up and reboots the system from the 
main disk drive. 

In addition to the normal keyboard 
functions, a number of special control 
features are built into the Apple III 
keyboard. Pressing the Control key 
and one of the keys on the numeric 
pad will allow you to turn the video 
on and off, flush the type-ahead buf- 
fer, suspend screen output so that the 
processor can run at maximum speed, 
display control characters, or turn off 
the screen until the program requests 
an input, 

In general, I found the keyboard 
versatile and pleasant to use. (ДІ- 
though the keyboard is actually part 
of the main enclosure, it is styled to 
appear as a separate unit. А conve- 
nient recess at the top can support a 
book or a pencil.) My only problem 
was that the very light touch required 
to avoid automatic key repeat some- 
times caused me to produce extra 
characters. You have to break the 
habit of letting your hands rest on the 
keyboard while thinking about what 
to type next. 


A lor of computers offer a lot. Only one 
in its price range offers the most. The TI 
Home Computer 

Better to begin with. Anyone can start 
right away with our Salid State Software™ 
Command Cartridges. Dozens of programs 
are available in home management, educa- 
tion and entertainment. 


Easy to expand. Our Peripheral Expan- 


sion System gives you plug-in cards for 


memory expansion, P-C'ode capabilities, a 
disk drive controller and the Қ5232 Inter- 
face. You can also add a modem, speech 


b Tome Comparer 


istheone 


synthesizer, disk drive and 80 column dot 
matrix printer. 

Programming flexibility. TI BASIC is 
built into the Home Computer. But it can 
also handle TI Extended BASIC, UCSD 
Pascal" Version IV.O, TI LOGO II, TMS 
9900 Assembly Language and TI PILOT. 
Programs can be stored in the optional 
Mini Memory Command Cartridge. 

High-Tech specs. 16-bit microprocessor, 
16K bytes RAM (expandable to 52K). 
26K bytes intemal ROM, up to 30K bytes 
external ROM. 3 simultaneous tones from 


"UCSD Pascal is a trademark of the Regents of the Univemity оё California 
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110 HZ to 40,000 HZ. High resolution video. 
U.& Le. Single line overlay for 2nd function. 
Control & function keys. 16 color graphics 
with 4 modes & sprites. 


be impressed. You won't even Ч 
TEXAS 


Sound impressive? Compare a ТІ Home 
need a compurer to tell you this 
INSTRUMENTS 


Computer with the competition and really 
is theone. 
© 1992 Tea Instruments 
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Mode Format Colors 


0 24 by 40 black and white 
1 24 by 40 16 foreground and 
16 background 
colors 
24 by BO black and white 


Table 2: Apple ПІ text display modes, screen formats, and calor capabilities. 


Color ASCII Gray 
Color Value Character Level 


black black 
magenta 
dark blue 
lavender 
dark green 
gray 
medium blue 
. light blue 
brown 
orange 
gray 2 
pink 
green 
yellow 
aqua 
white 


dark gray 


medium gray 


- fO оп -J c {л & fF hn — C 


light gray 
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white 


Table 3: Table of graphics colors or gray levels produced by the GRAFIX driver 
routine. After opening the routine as an output device, colors may be selected by 
printing а CHR$(9) followed by an ASCI character. The color values shown are ex- 
tracted from the lower four bits of the ASCII code transmitted, Higher-level graphics 
functions are provided by the BGRAF invocable module. 


Expand your 


Display Modes 

The Apple III offers several text 
and graphics display modes. Either 
type of display is available in black 
and white or color, and both offer 
various formats and resolutions. 

The normal text display is black 


and white, with a 24-row by 80-col- 


umn format and a maximum of 1920 
displayed characters. Alternate 
modes include 24 by 40 black and 
white and 24 by 40 color. In all three 
text modes the characters are normal- 
ly displayed as a 5- by 7-dot matrix 
within a 7- by 8-dot character cell. 
However, all 128 characters are user- 
programmable and may be defined to 
be 7 dots wide by 8 dots high so that 
adjacent characters will touch in all 
directions if desired. (See table 2 for 
available text display modes.) 

Іп the 40-column color-text mode, 
you can display 16 colors of charac- 
ters on 16 colors of background. In 
combination with the user-definable 
character set, you can produce some 
surprisingly good color-graphics dis- 
plays. For example, Apple's well- 
known "running-horse" demonstra- 
tion program (shown in photo 6) is 
produced in color-text mode. The col- 
or values shown in table 3, although 
specified for graphics, can also be 
used for color text. 

With four graphics modes, the 
Apple III's capabilities are significant- 


ІВМ РС... 


256К ІВМ РС НАМ x = ADS 8001 DOT MATRIX 


EXPANSION BOARD 


Model No. ADS 5001 
with parity upgraded 
at 64K intervals 


PRINTER 


PRINT FEATURES 
Print Speed: 120 CPS 


SUGGESTED LIST PRICE 


e W/64K RAM .... $380.00 
a W/128K RAM .... 655.00 
* W/192K RAM .... 795.00 
| © W/256K RAM .... 995.00 


ETTTITTTTHITITITIT 
.W8053922222992032738 0 


Characters: 8 sizes, 5 different 
alphabets, upper/lower case descenders 


Print Width: 8 in. max., Form Width: 4.5 in. to 10 in. 
Print Mode: 9x9 exceptional quality with proportional spacing 
Graphics: 144x144 dots/in. square and block graphic in ROMs 


| Distributor and dealer inquiries welcome D | Print Head: 9 pins, heavy duty designed with air-cooled lins 
Number of Columns: 136 max. 


ANTEX DATA SYSTEMS кре: Bidirectional logic seeking 
А Division of International Aniex, Inc. Form: Folded/Single sheet 
2630 California Street, Mountain View, California 94040 Form Feed: Tractor and friction, bidirectional 
(415) 941-7914 TWX 910-373-8500 “INTERAX PTVY" Number of Copies: Original plus 3 UL Listed 
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Go from spread sheets to letters 
in one easy move with a new 

double-duty 
DMS-5000. 


Add the versatility of the 
DMS-50005 rotating screen — 
plus graphics—to HiNet; the 

a ез = — complete hardware/software local 
err | - area network. It's flexible, 
inexpensive, fast —and from a single source. 

Тһе DMS-5000 puts an end to scrolling left or right for spread 
sheets; up or down for full page, word processing display. Display 80 
high- -resolution characters by 66 lines or, rotate the screen 90° to 
horizontal and display an extended line of 132 characters by 50 lines 
(or 80 characters by 26 lines). 

In either position, the DMS-5000 provides impressive graphics. 

Its 16 bit-mapped pixel intensities and an optional 
second memory plane, provide text overlays ona 
graphics display plus computerized “slide shows.” 

The DMS-5000 is a complete HiNet station 
too—with a Z80A and 64K RAM, or 8086 and 
up to IMB RAM, each with full I/O comple- 
ment and the HiNet network port. 

Find out how the HiNet Local Area Network 
speeds business communications— and how / = 


the DMS-5000 doubles the potential of your mnis 


HiNet hardware. 
Digital Microsystems [ff) 


Because man was not meant to work alone. 


529 © 
"m Wu 


1840 Embarcadero, Oakland, СА 94606 (415) 532-3686, TWX 910-366-7310/ Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721 
CP/M! isaragistered trademark of Digital Research. Inc. 
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Photo 6: The well-known "running horse" demonstration. This display was generated 
using the 24-row by 80-column color-text display mode using the Apple [I's program- 
mable character set to produce the special shapes required. 


Photo 7: An example of the 560- by 192-pixel graphics display mode. Although this 
mode doesn't offer color, it is ideal for displays that require fine detail. 


ly better than those of the Apple Il 
(table 4 shows the available modes). 
The highest resolution offered is 560 
by 192 pixels, black and white. This 
mode is useful for scientific or tech- 
nical displays that require maximum 
resolution, as shown in photo 7. 
There is also a 280 by 192 black-and- 
white display mode. 
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Тһе highest-resolution color dis- 
play available is 280 by 192 pixels. 
Using this mode you can display up 
to 16 colors with some limitations, In 
each 7-dot-wide section of a given 
vertical coordinate, only two colors 
can be displayed. Bits that are turned 
on will display the specified fore- 
ground color, while bits that are 


turned off display the background 
color for that section. This is usually 
noticed only when lines of different 
colors cross. The limited color mode 
is useful for many applications where 
16 colors are required but where max- 
imum resolution is needed (an exam- 
ple is shown in photo 8). 

The most colorful graphics mode is 
the 140- by 192-pixel 16-color mode. 
With no limitations on color place- 
ment, it is capable of producing very 
impressive displays (see photo 9). 
One of the more interesting techniques 
in this mode mixes various colors of 
dots to produce a variety of in- 
between shades of color. Using this 
technique, it is possible to produce 
several hundred colors on an Apple 
ЦІ. 

Although the resolution is effec- 
tively reduced in the shaded areas, 
this method is typically used for fill- 
ing in areas of pictures rather than for 
outlines, which are normally drawn 
in solid color. A talented artist with a 
digitizing tablet and the appropriate 
software can produce results like 
those shown in photo 10. 


Apple SOS 

Apple's SOS (Sophisticated Oper- 
ating System) 1.1 is one of the more 
powerful operating systems available 
for an 8-bit microcomputer and offers 
features usually found only on larger 
machines. SOS supports multiple 
nested directories, handles interrupt- 
driven and DMA I/O, and manages 
the Apple III memory and hardware 
environment. 

A unique feature of SOS is that 
there is no user interface. All com- 
munications with SOS are handled by 
the resident language (BASIC or 
Pascal for now) in a fashion compati- 
ble with the language syntax. For ex- 
ample, with Business BASIC you dis- 
play a disk directory by typing 
CATALOG (or CAT), but in Pascal 
you would press F to enter the filter 
and then press E to get an extended 
directory. Rumor has it that Apple is 
working on a separate SOS user-in- 
terface package. This would allow ac- 
cess to SOS without requiring that a 
language be loaded into the system. 

АП Apple III I/O is handled by 
SOS through device drivers. Each 


Circle 297 on inquiry card, «—» 


CASH FLOW 
PROBLEMS? 


% > 


Т5 МІСЕ ТО KNOW SOMEONE 
WHO HAS THE SOLUTION. 


, MicroAge is your Solution 
Store .. . that means at 
we have a wide selection 
of time-saving computer- 
ized business systems 
| designed specifically to 
solve the daily cash flow 
problems every business- 
man faces. 


MicroAge has computer- 
ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


ес ke те IN YOUR AREA: 


Aurora, Colorado Milwoukee, V 
(5 15 9904-3 339 (303) 695-6950 (444) 257-4400 
fucson, Алтобо Rochesier, New York Mountain View, Callftomia 
(602) 290-8959 (746) 244-7000 (445) 9647063 
Albuquerque, New Mexico Hurst, Texas Scottsdale, Ar 
(505) 883-0955 (847) 284-3413 (502) 944-8794 
Pleasant НІП, Catifornia Salina, Karsas Anchotroge, Al 
(415) 660.1489 (913) 623-7596 (907) 279-6588 
Orland Pork, Illinois San Diego, California 
(312) 349-8080 (744) 278-0623 


report, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to 515,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


“Тһе Solution Store" ^" 


Richardson, Texas indianapolis, Houston, Texas 
(214) 234-5955 (317) 849-5161 (743) 440-7547 
Minneopolis, Portland, Or W. Palm Beoch, Borda 
(612) 338-4777 (503) 258-474 (305) 683-5779 
, Nebroska Norwalk, Conneticut Teronio, Canoda 
(402) 339-7444 Pu 844-0854 (416) 487-5554 
Phoenix, Arizona Louis, Missouri Houston, Texas 
(602) 255-0005 asta) 557-7544 (713) 270.9647 
Columbus, Ohio Otahoma Cily, Oklahoma | |Уйіті 3 ам 
(614) 8468-4550 (405) 728-1837 (302) 
Allenicwn, n Mm 
(245) 434-4304 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 


Graphics Mode 
Main Screen Alternate Screen 


280h by 192v 
280h by 192v 


560h by 192v 
140h by 192v 


Graphics 
Resolution 


Colors 
Available 


Memory 
Used 


black and white BK 
16 colors with 16K 
limitations 
black and white 
16 colors, 

no {imitations 


16K 
16K 


| Table 4: The Apple Hl graphics modes, resolution, available colors, and graphics 
screen memory requirements, Each main mode allows two separate screen buffers so 
that one screen may be updated while the other screen is displayed. When the black- 
and-white gray-scale video output is used, the 16 colors are output as 16 gray levels 
from black to white. 
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Photo 8: An example of the Apple Ш'5 280- by 192-pixel limited 16-color made. While 
there are some limitations on the combinations of colors that can be displayed next to 
each other, this mode offers the highest color resolution and is useful in many applica- 


tions. 


device driver is a group of routines 
designed to communicate with a par- 
ticular hardware device and provide a 
uniform interface to SOS. For exam- 
ple, in a minimal Apple III system, 
you need the device driver ,CON- 
SOLE to handle the keyboard and 
text display, as well as .FMTDI to 
handle the system floppy disk. Some 
of the other drivers included with 
the system are . AUDIO, .К5232, 
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PRINTER, and .GRAFIX. Even 
though the RS-232C interface and the 
graphics display hardware are in- 
cluded in the Apple III, they are con- 
sidered optional I/O devices for pro- 
gramming purposes. 

The System Configuration Pro- 
gram (SCP) provides a variety of 
tools that allow you to modify and 
reconfigure the system device drivers. 
Once the device drivers are specified, 


the SCP can regenerate a version of 
the system that meets your particular 
requirements. You can also use the 
SCP to specify whether a driver will 
be active or inactive, When the 
system is booted up, only the active 
drivers in the SOS.DRIVERS file will 
be loaded and require memory space. 

From the programmer's point of 
view, device drivers are treated as 
files and can be used from either 
BASIC or Pascal. With Business 
BASIC they may be opened, ac- 
cessed, and closed like any other file. 
(You can pass commands and data to 
an opened driver simply by using the 
PRINT# statement.) For example, the 
following Business BASIC lines 
would list the current program on the 
Silentype printer if the .SILENTYPE 
driver were installed: 


10 OPEN#1, ".SILENTYPE" 
20 OUTPUT#1 

30 LIST 

40 CLOSE#1 


SOS allows the disk drives to be ac- 
cessed either by their device name 
(e.g.,.D1) or by the volume name of 
the disk currently in the drive (е.р., 
MYDISK). Suppose that line 10 from 
the previous example were changed 
to read: 


10 OPEN#1, "MYDISK/LISTFILE" 


This would cause the program listing 
to be sent to a file called LISTFILE on 
a disk called MYDISK. 

Unlike most systems which provide 
a single disk directory, SOS treats a 
directory like any other file. You can 
create and maintain directories easily 
with the same commands (LOCK, 
UNLOCK, RENAME, DELETE, etc.) 
that are used to maintain other files. 
You can assign any type of file to a 
directory, and any given directory 
may be a file assigned to another, 
higher-level directory. 

The key to dealing with these 
nested levels of directories is the SOS 
pathname. Using device and file 
names separated by slashes, you can 
tell SOS what path to follow through 
various levels of directories. For ex- 
ample, the pathname /MYDISK/ 
RECORDS/CHECKS/JAN.81/ would 
search the system for a disk volume 


Down to Earth 


SDS-S100 CHASSIS 
6 Slot Motherboard 
Complete power supply 
Utilize regular or Thinline drive, 


SDS-MULTIPLEXER/DISPLAY 
Three R8232C 1 to 2 Switches | 

Two Seven Segment Status Display 

(Сап be used as a line monitor for data 

communications link) 

(route RS232 lo one of two devices) 


NEC-FLOPPY DISK DRIVE : 
Double Sided . 

Single Density/Double Densily. , 

Up to 2.4 Megabyte . 3 

SPECIAL PRICING IE E жч. 


e 


€ 


SDS-HARD DISK INTERFACE 


Micropolis 1220 Series 
Interface Adapter 


ЕЕ. 


. SDS-SINGLE BOARD COMPUTERS 
1280А CPU 64K Bank Swilch Memory 

2 A5232 Channels 4 Timers IEEE 696 Buss 
Interface 

4 Parallel ports 

МЕС 765 FDC with PLL to all Shugart 
compatable drives (SDS-Master only) 


SIERRA DATA SCIENCES Fresno CA! Marketing Division, 21162 Lorain Ave., Falrview Park, Ohlo 44126 
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Photo 10: A talented artist with a digitizing tablet and the appropriate software can 
produce results like this by using blended colors in the Apple III's 140- by 192-pixel 


color mode. 


named MYDISK, locate the directory 
RECORDS (which itself would con- 
tain the subdirectory CHECKS), and 
then locate the file JAN.81. The path- 
name specifies the sequence of direc- 
tories to follow when accessing a 
given file. As a convenience, SOS 
provides a pathname prefix facility. 
By using PREFIXS in the previous ex- 
ample, we could have set the path- 
name prefix to /MYDISK/RECORDS/ 
and then simply referred to 
CHECKS/TAN.81. 

File types supported by SOS in- 
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clude DATA, which holds raw binary 
data; PASTXT (a Pascal text file); 
PASCODE (a machine language or 
Pascal program file); BASIC program 
files; ASCII files of unformatted text; 
PASDTA (Pascal data files); CAT or 
directory files; FONT files for the 
programmable character generator; 
and FOTO files, which store graphics 
screen images. 


Business BASIC 
Although it is fairly conventional, 
Apple's Business BASIC provides a 


ОҒ Seven Products 


combination of advanced and unique 
features that makes it an easier lan- 
guage to use than Applesoft BASIC. 
With Business BASIC you should be 
able to write shorter programs with 
fewer errors. (See tables 5a-5e for a 
summary of the language.) 

Business BASIC supports both 
TEXT and DATA files. The com- 
mands PRINT# and INPUT are used 
to access text files while READ# and 
WRITE£ allow you to store or read 
any type of data in a DATA file. Ali 
files may be sequential or random ac- 
cess (with the record size defined 
when the file is created). You can also 
use the word CREATE to make new 
files and directories. Directory entries 
may be examined by reading sequen- 
tial text records from a directory file. 

The language also provides for- 
matted I/O. To output data to either 
the screen or a file, you can specify 
the format with an IMAGE statement 
or within the PRINT USING state- 
ment. The Apple III's output formats 
are very flexible, Numbers may be 
printed in fixed-point, floating-point, 
scientific, or engineering formats. 
You can also align the right or left 
edges of the output to a particular 
column or center the output if you 
wish. 

Four main data types are available 
in Business BASIC. You can use in- 
tegers ranging from  —32,768 to 
+32,767, real numbers with 6-digit 
precision, long-integers with 64-bit 
binary precision, or strings that can 
vary from 0 to 255 characters. Árrays 


With more program languages than ever to choose from, you 
now have more opportunities than ever to utilize the amazing 
capabilities of the ATARI 800" Home Computer. 

Whether you're a beginning programmer, or at the fore- 
front of the art, you'll find an ATARI programming language 
that can make your task quicker and simpler than ever 
before. Just look at what ATARI has to offer: 


ATARI Microsoft BASIC — Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of unique 
ATARI hardware features such as our well-known player/ 
missile graphics. For ease of programming, it includes 
n-dimensional arrays for numerics and string handling. And 
importantly, conversion procedures are simple. 


ATARI Macro Assembler — Faster and more powerful than 

any ATARI language before, the ATARI Macro Assembler 

also allows you to access more memory space. And its excel- 

lent for I/O interface and manipulation of such features as: 
player/missile graphics, sound registers and peripherals. 

[n addition, the macro processor and "include" file library 

features speed-up program development considerably. 


Fig-FORTH* For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. Fig-FORTH combines power and sim- 
plicity in an efficient 10K size, with characteristics of an 
interpreter and the speed of machine language code. 


ATARI BASIC — An affordable and easy to use BASIC that 


requires only 8K of memory: It allows you to take advantage of 


the spectacular ATARI graphics and sound capabilities. 


MORE THAN EVER, ATARI HOME COMPUTERS 
ARE SPEAKING YOUR LANGUAGE. 


Апа its immediate mode error messages greatly simplify 
debugging. 


ATARI Assembler Editor — Ап excellent tool to assist the 
assembler-programmer in creating, editing and debugging 
assembly programs. 


PILOT — ATARI PILOT is an exceptional learning language, 
with built-in "turtle" graphics to let you create spectacular 
designs and pictures with very short programs. Simple one 
or two-letter commands allow you to create a dialogue with 
the computer. Ánd a single "match" command can perform 
complex text evaluation and pattern-matching instantly. 


ATARI Pascal An excellent high- level language for 
teaching strucrured programming, and for developing and 

maintaining programs. Іп addition to offering all the features 
of the ISO Pascal standard, ATARI Pascal offers unique 
extensions that allow you to take advantage of ATARI graphics 
and sound capabilities. 


for more innovative and exciting programming 
Dept. C1Z, PO. Box 16525, Ж 
j АТАЙ] Р 


ATARI is constantly developing new ways to help you get 
languages from ATARI in the future. 
Denver ne 80216. ATARI 
ATARI HOME COMPUTERS 


more out of your ATARI 800 Home Computer. So watch 
For more information, write to ATARI, Inc., 
We ve Brought The Computer Аре Ноте" 
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Command 


CATALOG 
CHAIN 
CLEAR 


Description 


lists a disk directory 
executes a program from disk leaving variables intact 
clears program variables 


CONT continues interrupted program 


CREATE 


creates a new file or directory on disk 


DEL deletes a specified range of BASIC lines 


DELETE 
HOME 
INVERSE 


deletes a file from disk 
clears currant text window and places cursor in upper left-hand corner 
sets further text output to Inverse video characters 


LIST lists BASIC lines 
LOAD loads a BASIC program 
LOCK protects a Ша from alterations 


NEW clears a program and variables from memory 


NORMAL 
NOTRACE 


sets further text output to noninverse video 
turns off trace option 


removes protection from a disk file 
changes name of file on disk 
loads and runs programs from disk or runs current program 


saves current program on disk 
sets screen lo text mode with full-screen window 
turns on trace option 


Table 5a: A summary of Business BASIC commands. 


Statement 


CLOSE 
CLOSE# 
DATA 


DEFD FN 


IF.. GOTO. . ELSE 
IF. . . THEN. . ELSE 


IMAGE 
INPUT 
INPUT # 


INVOKE 
ON EOF# 
OFF EOF# 


ON ERR 
OFF ERR 
ON KBD 


OFF KBD 
ON GOSUB 
ON GOTO 


OPEN# ...AS 
OUTPUT# 
PERFORM 


POP 
PRINT 
PRINT USING 


Description 


closes all open files 
closes a particular file 
standard DATA stalements 


user-defined function 
dimensions arrays 
ends program 


standard FOR loop 
reads a single character from the keyboard ог an EXEC text file 
executes a subroutine 


continues execution at a specified line 
modified IF statement 
standard IF statement 


defines a PRINT USING format 
reads data from the keyboard 
reads texi from a disk file or other open device 


loads an external file module of assembly-language routines 
sels up end-ct-file error trap 
turns off end-ot-lile error trap 


sets up general error trapping 
turns off general error trapping 
sels up keyboard interrupt handling 


turns off keyboard interrupt handling 
standard computed GOSUB statement 
standard computed GOTO statement 


opens a file as INPUT, OUTPUT, or EXTENSION 
sends subsequent output to file 


‘executes a previously invoked routine 


removes one level of subroutine nesting 
prints 1o current output device or file 
prints using a given format 


Table 5b: А summary of Business BASIC statements. 


Table 5b continued on page 114 
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without dimensional limits can be 
created out of ail four data types. To 
convert between the various data 
types, Business BASIC provides the 
numeric functions CONV, CONV %, 
CONV&, and CONV$, all of which 
will accept arguments of any type and 
will produce real, integer, long- 
integer, and string results, respective- 
ly. 

An interesting feature of Business 
BASIC is its use of reserved variables 
to access and control certain system 
functions (see table 5f for a 
summary). Reserved variable names 
are used to hold error codes, the file 
record numbers, or the code for the 
last key pressed. Others may be used 
to hold or control the cursor position 
on the screen, set the listing 
FOR. . .NEXT loop indent level, con- 
trol the listing line length, or set the 
SOS pathname prefix. 

One of Business BASIC's most 
powerful features is its ability to use 
invocable modules. Ап invocable 
module is a file of external procedures 
and functions, written in assembly 
language or Pascal, that can act as an 
extension to the BASIC language 
once invoked (loaded into the 
system). The modules provide 
features that are sometimes necessary 
but were not built into the Business 
BASIC language. The modules in- 
clude VOLUMES.INV, which is used 
to show which volumes and devices 
are present in the system; READ- 
CRT.INV, which is used to read 
characters from the video display; 
DOWNLOAD.INV, which is used to 
load special text fonts into the Apple 
I's character generator; and RE- 
NUMBER.INV, which provides a 
variety of functions including pro- 
gram renumber, append, and merge. 
Another more significant module is 
BGRAF.INV which provides all the 
graphics procedures and functions 
used by Business BASIC. 

Once a module has been invoked, 
the external procedures and functions 
provided in that file are accessed by 
using the BASIC commands PER- 
FORM and EXFN. For example, the 
line 


PERFORM PENCOLOR(%BLUE) 


would execute the procedure to set 
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т” 
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SYSTEMASTER - 


The Next Logical Step 


SYSTEMASTER® Features: 

* Floppy controller: controls mini and/or 
'... maxi drives; variable independently- 
@ | adjustable pre-write compensation. 

= • CPU: 4MHz Z80A 

- Two RS-232C ports. 
* Two full parallel ports. 
* 64K bank-selectable memory 
variable from 32K to 60K. 
Remaining memory is fixed at top of 
| 64K address space. 
е DMA: allows transparent data transfer to 
floppy disks and other devices without 


Teletek FDC-1, The First Step , 
A CPU, floppy disc controller ~ aii 
and I/O all on one board. 
Until SYSTEMASTER? the E. 
most powerful IEEE-S-100 board 

on the market. E. 


Teletek 5ВС-І, The Second Step ” 
A board designed for use in high perfor- | 
mance, multiprocessing systems. SBC-I 
combines its own CPU,serial and parallel 
ports, 128K of segmented memory and FIFO. 


SYSTEMASTER®, The Next Logical Step 
Teletek’s newest product — a breakthrough in S-100 


board design. SYSTEMASTER® is a complete system. CPU watt states. 
No other boards are required. It doesn't even require * Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 
a bug! with deselect capability. 

* Real-time clock. 
But, when used with an S-100 bus, SYSTEMASTER® * Operating systems available: Digital Research 
has even more capabilities. You can readily expand or Turbodos. 
to multi-user or multi-processor systems using * Parallel ports may be connected to Teletek's PSC 
SYSTEMASTER® as the master board. board for RS-422 capability. 


TELETEK 


9767F Business Park Drive Sacramento, CA 95827 (916) 361%1777 
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Table 5b continued: 


Statement 


PRINT# 
PRINT# USING 


RESTORE 


RESUME 
RETURN 
SCALE 


SPC 
STOP 
SWAP 


TAB 


WINDOW 
WRITE# 


Function 


Description 


prints to a particular output device or file 
prints to a particular file or device using a given format 
reads information from DATA statements 


reads information from a data file 
standard ramark statement 
resets read pointer to start of DATA list 


raturns from on ON ERR statement 
returns from a subroutine, ON KBD or ON EOF routine 
adjusts PRINT USING decimal-point position 


used in PRINT statements to output numbers of blanks 
stops program execution 
swaps the values of two given variables 


used in PRINT statements to position the cursor to a particular 
column 

sets the text/scroll window size and position 

writes information to a data file 


Description 


absolute value 
converts ASCII character to its numeric value 


arc tangent 


paddie-outton state 
converts number to equivalent ASCI character 
evaluates expression—returns real number value 


evaluates expression—returns string value 
evaluates expression—-returns long-integer value 
evaluates expression—returns integer value 


cosine 


executes an invoked external function that returns a real number value 
executes an invoked external function that returns an integer value 


exponential, base e 
returns a string that represents the hexadecimal value of the expression 
searches a string for a substring and returns location of occurrence 


largest integer less than or equal to argument 
takes substring starting with first character 
length of a string 


natural logarithm 
extracts a substring from a given string 
returns a game-paddle position 


returns current file record number 
takes substring ending with last character 
random number 


sign о! argument 


sine 


square root 


converts a number to a string 
Inserts а substring into a given string 


tangent 


converts last four characters of a string from a hexadecimal tex! image to a 
decimal value 

returns the data type of a file record 

converts a string to a numeric value 


Table 5c: A summary of Business BASIC functions, 
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the graphic drawing color to blue, 
provided that the variable BLUE has 
previously been defined properly. 

While external procedures may 
be passed only integer values, exter- 
nal functions can return either integer 
or floating-point numbers, The re- 
served word EXFN% is used to call 
functions that return integers and 
EXFN accesses functions that return 
real values. 


BASIC Graphics 

Although you could use graphics 
from BASIC by simply opening the 
.GRAFIX driver and sending charac- 
ters directly to it, the BGRAF.INV 
module provides a much cleaner and 
more powerful interface. It essentially 
adds a number of graphics commands 
to the Business BASIC language. (À 
similar library unit 15 included with 
Apple III Pascal.) The .GRAFIX 
driver must still be present and 
opened because you need a controller 
for the graphics hardware, but all 
graphics operations are performed by 
the external procedures and functions 
provided by BGRAF. The following 
two lines provide all the setup re- 
quired: 


100 OPEN#1, ".GRAFIX" 
110 INVOKE "BGRAF.INV" 


BGRAF provides all of the stan- 
dard graphics operations. You can set 
PENCOLOR and the background 
FILLCOLOR, plot dots at absolute or 
relative positions with DOTAT and 
DOTREL, draw lines to absolute or 
relative points with LINETO and 
LINEREL, and position the graphics 
cursor with MOVETO and MOVE- 
REL. BGRAF supports a graphics 
VIEWPORT that allows you to limit 
graphics drawing to a particular area 
of the display screen. 

Text may be displayed with graph- 
ics by simply sending it to the opened 
.GRAFIX driver with a PRINT state- 
ment. NEWFONT lets you redefine 
the graphics text font by specifying 
character form, height, and width. 
The SYSFONT command switches 
you back to the current text-mode 
display font. 

Predefined images stored in integer 
arrays may be displayed with DRAW- 
IMAGE. A given array may hold a 
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МЕС" crisp, clear, high-performance JCI202 МЕС» classic green monitor, [JB1201J, one of 
RGB color monitor, an industry standard. Also computing's performance legends. Non-glare 
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The impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pin or friction 
feed. Stunning performance and versatility m the hotest new peripheral of the year. 


Peripherals from NEC can make almost any computer system better. 


Owners of Apple®, Radio Shack®, Atari*, IBM®, and many other personal 
computers will find their equipment to be compatible with NEC's 

famous monitors, as well as our highly-featured new PC-8023A dot matrix 
printer. (Some configurations may require a different interface.) 


Ask your dealer for a demonstration. 


Productivity 
at your fingertips 


NEC, Home Electronic (USA) 
nal Computer Division 
1401 Estes Avenue 


Elk Grove Village, IL 60007 
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The best software for 


the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a 
chance to reach the top. 

If you've written software that's completed 
and runs on the IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it co our system. ) 

But be advised. 

Our expectations are great. 

Because the software we publish must be 
good enough ro complement ІВМ Personal 
Computer hardware. In Ғасс, rhe more you rake 
advantage of all our hardware capabilities (see 
the box at right), che more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the cen 
programmable function keys. 

[n all cases, we're interested in "friendly" 
software — wich emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way co accomplish a task and provide 
something special to the user. 

What kinds of programs? АП kinds. 

Education. Entertainment. Personal 


finance. Dara management. Self improvemenr.*$, 


Games. Communications. And yes, business. 


We select programs that will make che 
IBM Personal Computer an even more useful cool 
for modern times. 


| ІВМ PERSONAL COMPUTER SPECIFICATIONS | 


| User Memory Display Screen Permanent Memory 
| 16К-512Қ bytes " Hiph-sesedution* (ROM) 40K bytes * 
Microprocessor Ab characters x 25 hines Color/Graphics 


16-hit, HORA” Upperandlower cee — qur merke 
| Auxil ‘Memory Green pih eph f ceeen * 16 culors* 


| 
| 
| 2 optional internal ,, Operating Systems 256 characters arl ы | 
diskette drives ТА", DOS, UCSD-p System, symbols ui ROM | 
1G0K hyns or 320K CP/M-86* Сат нс node: 
| Із per cdiskette Тс rexddution: | 
| Keyboard Languages 22 320h x 2000" | 
На kess, ой cord BASIC, | cdl, FORTRAN, Blick & white resolution 
Aches teo MACRO Assembler, 640h x 200. * | 
| system urit * COBOL Sumultaner sus graphics & | 
10 function Калъ* Printer text capahilits 
kev numeric pad — Bidirectional * Communications | 
Tactile feedback * BO charicters/secorxd RS-232-C interface | 
Diagnostics 12 character styles, upto Asmchironous (start/stop) 
Power on wel iesing* 132 characterslina* pricol 
Parity checking * U&S9«character nyurix *— Up tn 9600 bits per secans 


L "ADVANCED FEATURES FOR PERSONAL COMPUTERS al 


eee ——— eee 1 се ыа һә шшш шш. 


So, if you chink your software is che besc, 
consider submitting 1с. [f it's accepted, we'll take 
care of che publishing, che marketing and the 
distribution. АП you have го do is reap the 
benefits of our new royalty terms. And you're free 
со market your program elsewhere at any time 
even if you license it to us. 

We're offering che ladder. Think about 
taking the first step. 

For information on how ro submit your 
program, write: IBM Personal Computer, 


External Submissions, 
Dept. 765 PC, Armonk, 


The IBM Personal Computer 
Atool for modern times 


For an authonzed JBM Personal Computer dealer near you (оғ information from ІВМ abour quanticy purchases) call $00-147-4700. In inos, 800-322-1400. In Alaska ог Hawan, 800-147-0890. 
TUCSD p-System is a trademark of che Regents of the University of California: CP/M-86 i5 a trademark of Digital Research, Inc. 
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Operators 
+ — * РОМ 


Type 
MOD arithmetic 


ANDOR = <> logical | Data Type Type Name 


>< <> «фы 


mm lE 
NOT 
+ 


16-bit integer integer 
64-bit integer long-integer 


=> 


unary logical 32-bit floating point real 
character strings string 
String concatenation arrays (all types) 


Table 5d: A summary of Business 
BASIC data operators. DIV and MOD 


apply only 
type. 


Variable 


EOF 
ERR 
FRE 


HPOS 
INDENT 
KBD 


OUTREC 
PREFIX$ 
VPOS 


Table 5f: А 


Procedure 


DOTAT 
DOTREL 
DRAWIMAGE 


FILLCOLOR 
FILLPORT 
GLOAD 


to the long-integer data | 


Description 


holds reference number of file causing an EOF error 
holds error type code of most recent error 
hoids amount of remaining bytes of memory available 


hoids/controls cursor horizontal position 
holds/controls number of spaces to indent FOR... NEXT loops in listings 
holds the ASCII value of the last key pressed 


holds/controis the maximum line length output by the LIST command 
holds/sets current SOS pathname prefix 
holds/controls current cursor vertical position 


summary of Business BASIC reserved system variables. 


Description 


plots a single dot at a given position 
plots a dot relative to current position 
draws a rectangular bit-map image at current position 


sets background color 
fills current VIEWPORT with FILLCOLOR 
loads and displays a FOTO file from disk 


GRAFIXMODE specifies graphics mode and buffer choice 


GRAFIXON 
GSAVE 


INITGRAF IX 


LINEREL 
LINETO 


MOVEREL 
MOVETO 
NEWFONT 


PENCOLOR 
RELEASE 
SETCTAB 


SYSFONT 


VIEWPORT 
XFEROPTION 


XLOC 
XYCOLOR 
YLOC 


Table 5g: А 


switches display to current graphics mode and buffer 
saves current graphics display as a FOTO file on disk 


sets full-screen VIEWPORT, places cursor at upper left-hand corner and 
sets normal color and transfer tables 

draws a line relative to current position 

draws a line from current to an absolule position 


positions cursor relative to current position 
positions cursor at an absolute position 
used to specify a naw graphics character font 


sets current PLOT and DRAW color 
trees highest graphics buffer memory 
sets a color-table entry 


causes normal system character set to ba used as graphics character 
font 

defines graphics-drawing window size and position 

defines the logical operation that places dots on the screen 


returns graphics-cursor x position 
returns color of dot on screen at current position 
returns graphics-cursor y position 


summary of Business BASIC graphics procedures. 
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Range 


— 32765 to 32767 

+ 9223372036854775807 (x 29 — 1) 
+ 10” with 6 digit precision 

Q — 255 characters 

no dimensional limits 


Table 5e: A summary of Business BASIC data types and ranges. 


number of images that can be selected 
with the DRAWIMAGE arguments. 

One of the most interesting features 
of BGRAF is its control of color, By 
using two controllable processes —the 
color table and the transfer option— 
you can modify the effects of plotting 
and filling operations. 

With 256 entries, the color table 
specifies which color results from 
plotting a dot of a given "source col- 
or" on top of a dot of a given "screen 
color." The color table is initialized to 
simply display the source color re- 
gardless of the existing color of the 
specified dot position, However, by 
altering the mapping conditions in the 
color table you can establish a color 
precedence. This precedence allows 
lines to appear to pass under or over 
existing images, or it can produce a 
number of other interesting effects. 

To alter a color-table entry, you 
use the enternal function SETCTAB. 
The form of the statement would be: 


SETCTAB (%SOURCECOLOR, 
%SCREENCOLOR, 
% RESULTCOLOR) 


The following example would aiter 
the color table so that when an 
orange dot was printed onto a blue 
background, the result would be 
green: 


SETCTAB (%9, %6, %12) 


Table 3 shows a summary of the 
graphics colors and their color 
values. 

The black-and-white equivalent of 
the color table is the transfer option, 
which describes the logical operation 
used to place dots on the screen. De- 
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D е; УА 57775 
... the PERSONAL LANGUAGE " system 


that mirrors your commands using 
your own words! 


You'll discover that SAVVY 
recognizes your personal words, 
even If misspelled, or even if you use 
a phrase never used beforel 


* SAVVY 15 a miraculous new - 
information handling system. 
* SAVVY Is an automatic database 


Through SAVVY, you and your 

computer talk to each other in your 
own natural, conversational 

English [or Spanish, or 


келдік қантын ын French, etc. |. SAVVY continues to grow through 
= SAVVY is a new level of It learns from you | use to become better and better at 
machine Intelligence. what you want understanding your commands. 
VVY | done in your own Eventually, you will see SAVVY as a 
"A € oe personal language. | mirror to your own way of thinking 
part software, is the Once SAVVY learns | and working. It is a re-definition of 
beginning of truly | your language it | "user-friendly". 
"Personal Computing". | can create any file | SAVVY, it's the first system that truly 
| мА» Ұл Ға you wish. Input, means "personal computing”. 
І <> эй о, additions, SAVVY is like no other system on 
— anges апа earth 
deletions are 3 
p, arranged for you. SAVVY cost 5950. 
^ + SAVVY's "Robot Seeing is belleving. SAVVY is on 
ғ, Programmer" display at selected computer retail 
has been trained | locations. Call for the name of your 
E Ё. write 100% nearest dealer. 
f the rams 
Trademark: SAVVY, Robot jrammenr : ks rm анавда your CP/M is a trademark of Digital 
Excalibur Technologies Corporation. database information. Research Corp. 
Personal Language: SAVVY Marketing SAVVY runs оп CP/M™ Apple is a Trademark of Apple Computer 
International. and Apple DOS. Inc. 


100 South Ellsworth Street, 9th Floor, San Mateo, CA 94401 [415] 340-0335 


SAV VY 


pending upon the option specified, a 
dot (or its inverse) may replace exist- 
ing data, overlay it, invert it, or erase 
it with new data. The XFEROPTION 
procedure and an argument specify 
the transfer mode. The transfer op- 
tion may also be used with color 
data, but predicting the results is dif- 
ficult. 

Although circle drawing and turtle 
graphics are not supported, BGRAF is 
still a very nice package of routines 
that should allow you to produce a 
wide variety of color graphics. (See 
table 5g for a summary.) 


Business BASIC Performance 
Although Business BASIC is much 
more powerful than the Apple II's 
Applesoft BASIC, it is not much 
faster. Tests with the series of sixteen 
benchmark programs shown in listing 
1 indicated that while Business 
BASIC is faster than Applesoft in 
some areas, it is slower in others, The 
net result should be a slight to 
medium speed improvement, depend- 


ing upon the program being run. 
The best test in the series was prob- 
ably the Sieve of Eratosthenes prime- 
number program used by Jim Gil- 
breath (see “А High-Level Language 
Benchmark," September 1981 BYTE, 
page 180), Although this program is 
more representative of average pro- 
gram execution than any of the other 


The executlon speed 
advantage of the 
6502B Is largely 
cancelled out by 
the complexity of 
Business BASIC. 


benchmarks, it uses only addition 
and subtraction and does not have a 
wide variety of BASIC statements. In 
this test, the Apple III proved to be 
slightly faster than the Apple II but 
slower than the IBM Personal Com- 
puter or the 4-MHz 2780. 


What is 


From the results of this limited set 
of benchmarks, it seems that the exe- 
cution speed advantage of the Apple 
III's 6502B is largely cancelled out by 
the increased complexity of Business 
BASIC. However, I suspect that in 
larger programs Business BASIC will 
turn out to be a good deal faster than 
Applesoft. The combination of its 
powerful built-in features and in- 
vocable modules will eliminate the 
code required in Applesoft to accom- 
plish the same functions. Also, if the 
benchmark programs had included 
the appropriate code to turn off the 
video screen during time-critical 
calculations, an additional 30 percent 
speed increase could have been 
gained by allowing the 6502B to run 
at 2 MHz. This would have placed the 
Apple III ahead of the IBM and Z80 
computers in many tests, 

Although benchmarks always have 
some validity, they may or may not 
be significant in a given application. 
It is best to approach the results with 
caution—the programmer frequently 
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1 An unprecedented forecasting 


software support service that 
provides you with one-on-one 
interaction with our staff of 
professionals. 


Maximize your personal productivity 


through the use of our forecasting 
software, a one-year service 
agreement, newsletters and prompt 
access via our toll-free hot lines. 


2 


The leading forecasting software 
packages available today for the 
leading personal computers. 


Call us now and profit from the 
integration belween you, the 
discerning end-user, and NISS, the 
unequalied direct suppor! service. 


ALATIONAL INTEGRATED BOFTWARE BERVICER, (fac. 


1-800-525-5ОҒІ 
In Colorado (303) 694-1994 
8800 East Arapahoe Road, Englewood, Colorado, 80112 


BY waz 
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SYSTEMS. 


SONICS MICRO SYSTEMS' PLEDGE TO THE 
CUSTOMER IS : 

1. PROFESSIONAL TREATMENT 

2. FULL TECHNICAL SUPPORT 

3. ON-TIME DELIVERIES 

4. COMPETITIVE PRICES 


ORDER ENTRY, STATUS AND DELIVERY. 


THAT'S OUR JOB! 
TECHNICAL PROBLEM SOLVING. 

THAT'S OUR JOB! 
DELIVERY ON TIME, ON PRICE. 

THAT'S OUR JOB! 
THE BEST FOR LESS. 

THAT'S OUR JOB! 


CAN YOU AFFORD NOT TO TRY OUR APPROACH? 


BOARD LEVEL PRODUCTS 


SB Е ЕЕС Буца 
EXPANDORAM П___$417 
EXPANDORAM Ш_____$799 
VERSA FLOPPY Il. — 1 1 1 $355 
VDE 3028 MS 
jj аа ИОВ 


2-80 STARTER КІТ -- ---- — — 299 
MODEL 200 64K RAM 
ui BANK SELECT — 1 1 $450 


Qc д 
МІСТО SYSTEMS ING 


1500 N.W. 62ND STREET е SUITE 508 
FT. LAUDERDALE, FL 33309 е 1-800-327-5567 
IN FLA CALL 305-776-7177 


Clientes Latinoamericanos seran atendidos por nuestro departamento intemocional (en espanol), bajo Іа 
gerencia de la LCDA. Joan Voyles. 
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Listing 1: Execution benchmark  pro- 
grams. See table 6 for a summary of their 
results. 


Listing 1а: tests a null loop. 
EM Я=2.71525 
BH — 5.14153 


166 FOR Ісі TO Sem 
$20 NEXT 1 


Listing 1b: tests REM execution time. 
1e FOR Ісі TO SEREI 


12h FEM 
146 КЕМ 
164 REM 
160 КЕМ 
cun ҺЕН 
218 REM 
can REM 
col КЕН 
zen REM 
266 REM 
2 МЕХТ I 


Listing 1c: tests the IF. . . THEN state- 
ment, 


БИ =2,71626 

Өй Е=3.14159 

109 FOR Ігі TG Steel 
12ӣ IF F«B THEN 520 
SeB NEXT I 


Listing 1d: tests addition, 


Evi Н=2. 71928 

ей Б-2.14153 

| ] et FOR I-1 TD S565 
Exciting new capabilities can blossom In your lab—when = тез 1 
you automate it with the DAISI family of data acquisition 

peripherals for your Apple Computer. 

DAISI Interfaces, from interactive Structures, turn your econom- 
ical Apple into a personal electronic lab assistant. DAISI prod- 
ucts are designed to read instruments and sensors, control x MR Ұл 
temperature and pressure . . . with reliability and precision. E ж даты 

Here's a rundown on some DAISI Interfaces "n А (3 oor тте 
AI43, 12-Bit Analog Input System—$550 е à x ы 

и 16 input channels в 20 microseconds conversion time, 9 C-HxB 

А102, 8-Bit Analog Input System—$299 чы NEXT I 

в 16 input channels m 70 microseconds conversion time, 

АО03, 8-Bit Analog Output System—$195-5437 | igi 

m upto8 independent Lat jr и range and offset adjustable. лае эйр 
0109, Digital Interface with Timers— $330 Bn nz2.71223 

ш timing and interrupt capability = direct connection to BCD ea = 14159 

digits, switches, relays. 100 FDR 1-1 TO 5ййй 
Don' settle for garden variety equipment for your laboratory 


1-4 126 C=A/E 
applications. Get the best—at a great price. Pick a DAISII 228 NEXT 1 


Listing le: tests multiplication. 


LE Сай us for the DAIS! dealer near you. 

Listing 1g: tests exponentiation. 
All DAIS! interfaces come | 

complete with cable, im ED A=2. 71826 
structlonal disketfe and eu Bz2.14153 


interactive Structur ' 
146 Мал тег) om FOULED ыы 166 FOR Ісі TO Sam 


Bala Cynwyd, PA 19004 126 C-H^B 
(215) 667-1713 z2ü NEXT I 


Listing 1 continued on page 124 
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B759 
Typewriter Interface 


Apple to IBM Electronic 50. 60, 
75 Typewriters Interface m 
Reads ІВМ keyboard in parallel 
with Apple keyboard m Sup- 
ports the IBM code functions 
using an escape sequence ш 
Types at about 13 characters per 
second @ Prints from Integer 
or Applesoft programs ш Sup- 
ports the "Control | Number N" 
parallel line length mode se- 
quence B Has switch selec- 
table upper/lower case 1/0 60, 
66, 78 continuous from feed 
page lengths, 40*video, 80, 95, 
132 character line lengths 


Suggested price $225.00 


TIMECARD III© 


Multi-function time utility for the 
APPLE 11 computer system. 
Contains the year of the century, 
the month, the date, the day of 
week, the hour, the minute, the 
second. ш A countdown timer 
with a range of one millisecond 
to 999 hours, 59 minutes, 59 
seconds, 999 milliseconds m 


Selectable 12 or 24 hour time. 


formats ш Diagnostic error 
reporting в Fully compatible 
with the APPLE SOS operating 
system 


Suggested price $195.00 


MODEL 150 ТҮРЕ” 
AHEAD BUFFER 


ш Upto 40 character type ahead 
capability m Enter commands 
or data while your Apple is pro- 
cessing previous instructions 
а Compatible with all Apple 
computers, keyboards and 
software @ No cuts — no 
jumpers — no software patches 
required и Includes complete 
instructions for quick and easy 
installation 


Suggested price $49.95 


A8009 FLOPPY DISK 
CONTROLLER 


8 High speed DMA transfer of 
data (1 micro-second/byte) в 
Documentation provided — іп- 
cludes theory of operation, 
schematics and diskettes ш 
Uses all standard Apple DOS 
commands (OPEN, CATALOG, 
LOCK, DELETE, LOAD, etc.) 
except for INIT which has been 
improved and enhanced in a 
Vista format routine ш Com- 
patible with Apple DOS 33, 
Pascal11and CP/M 2.2 (with the 
280 soft card by Microsoft) ш 
2K x8 PROM contains Autoboot 
functions and al! eight-inch 


Circle 418 tor Dealers only Circle 419 for OEM's only Circle 420 for all other inquiries 


“Морфу driver code allowing 


complete compatibility with 
Apple DOS 3.3 


Suggested price $545.00 


PROM DEVELOPMENT 
SYSTEM? 


8 Menu driven program devel- 
opment monitor в Programs 
2708, 2716, 2532, 2732and 48016 
EPROMS m Simulates PROM 
from RAM 4K ш Data and ad- 
dress interface for operator 
location and control ш Com- 
plete user documentation 


Suggested price $495.00 


VISION 80 


B Ful! upper and lower case 
character with 3 dot descenders 
8 9x10 dot matrix per line U.S. 
(9x11 Europe) m 128 ASCII 
character set 8 BASIC, FOR- 
TRAN and Pascal languages 
supported в 780” and CP/M™ 
comtible # Compatible. with 
all standard Apple™ peripherals 


COMPUTER 
INC. 
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* Copyright 1881 Vista Computer Соту, tnc. 


“apole Computer Company, ino. 


shift and lock for upper and 
yer case 8 Source switches 
meiween 40x24 and 80x24 soft- 
ware andhardware m Rated #1 
video card by Softalk and Call 
Apple 


Suggested price 


VISION 40 


Softscreen programmabie char- 
acter/generator card for the 
Apple it computer m Aliows 
use of DOS too! kif upper/lower 
case character sets in Apple 40 
column mode ш Permits crea- 
tion of new alpha/numeric and 
graphic characters under Am- 
inatrix и Ideal for non-English 
language applications & 
Compatible with. most popular 
word processing software pack- 
ages 


Suggested price 


VISION 20 


= Cost effective m Compat- 
ible with the latest Apple ll ш 
Complete easy to foliow instal- 
lation guida ш 120 day war- 
ranty @ Immediate delivery 


Suggested price 529.95 
1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 


$325.00 


$175.00 


* CRT 5 * PRINTERS + TELEPRINTERS · 


MICROMAIL'S 
GOT ІТ! 


LETTER QUALITY PRINTERS 


ж DIABLO Ж 


• 630 ВО 
“40 CPS 
* SERIAL Н5232С 


$1899. 00 


| 630 KSR 


NEC 


e 7700 SERIES 
e 3500 SERIES 


Call for Our LOW PRICES 


34 DA $899.00 
“ГА 120 REPLACEMENT" 


LA 12D .... NEW! ....$1599.00 


АРРА ааа ...51499.00 


DEC LA 100 
*DUAL MODE 
MATRIX PRINTER 


ANADEX 


DP 9500/9501 
DP 8000AP 


"LABOR SAVER" 


CUT SHEET FEEDERS 
as low as 


$749.00 


е 630 API-RO 


"INTRODUCTORY OFFER" 


$1649.00 $1149. 00 


"и 8 ТІ YOUR 


• 620 RO 
"INTRODUCTORY OFFER" 


CPS 
> SERIAL Н5232С 


"ON SITE WARRANTY“ 
е SPRINT 9/45 
e SPRINT 9/55 
Call for Our LOW PRICES 


TELEVIDEO 
910 ............5569.00 
912 .............. $689.00 
920.............. 9725.00 


950............. $909.00 
925.....МЕМ/..... CALL. 


3M 
WHISPER WRITER 
TWX/TELEX * TIME SHARE 
“ COMPUTER TERMINAL 


TEXAS INSTRUMENTS 
$1249.00 


(includes upper/lower case option) 


810/2 VFC/CP $1399.00 


(includes ul case forms 
control & compressed print) 


VT100 / TELEVIDEO 
GPAPHICS OPTION 
AS LOW AS 
$999.00 


Listing 1 continued: 


Listing 1h: tests transcendental func- 


6H ARE. 71528 

Әй — B-z.14158 

108 FÜR Ізі TU 5ййй 
120 C-SINCHÓ 

328 MEXT 1 


Listing 1i: tests the LOG function. 


и — H-2z.ple2z 

a  B-3.14153 

Bd FOR I-1 TO Seit 
гё C-L Ul BD 

28 NEXT I 


(jo m cu. 


Listing 1j: tests the ON. . .GOTO state- 
ment, 


5а —H-2 

1й9 — FUR Ізі TD 5ййй 

12H ON M BUTU Sy, seu, Lue 
328 NEXT I 


Listing 1k: tests the GOSUB/RETURN 
Statement. 


Er Hz. і Ies 
3 Б-.3.14153 
100 FUR Іі TO бийи 


124 GUSUB 149980 
428 NEST I 
1099 — RETURN 


Listing 1]: tests the INT (integer) func- 


EH Ншг2.71згш 

xn Bz3.14153 

Lat FOR Ісі TO Sime 
1258 кәрез 

Az NEXT I 


Listing Im: tests the MID$ function. 


zin H$i-"abpcdetaniakla" 
uS FOUR Ісі ТП Sua 


128 Bf-HMIOS$XB$,5,5) 
328 NEXT I 

419 — FRIHT"" 

dz ЕНГІ 


1 CALL TOLL FREE (800) 854- 6028 1 i 


Listing 1n: tests random number speed. 


ыы Н=2. 71528 

80 — E-2.14158 
SAVEON [MASTERCARD] сор. SHIPPING IS ы T 
PREPAID | VISA REQUIRES FREIGHT дее — 
ORDERS ACCEPTED | 15% DEPOSIT | COLLECT mea aoe ) 


Listing 1o: tests the СНК function. 


WE SELL INTERNATIONALLY 


_ Р.О. Box 3297 Әй — H$-"abcdefshiJk Lin” 
ПИСАМА „ m Ба, 
126 CF=CHREC =й ) 
alB | all TWX: 910 595 1146 a, А 


Listing 1 continued on page 126 
Сігсів 317 on inquiry card. 
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STERN EUROPE ROBOT МКТ 1381-1386 


5; 
| 
: 


"^ a n | m n 


Introducing the only complete graphics system available today. 

If vou think that professional quality transparencies are too expensive and 
time consuming to produce for everyday use, it’s time vou discovered the Strobe 
Graphics System. 


Because with the Strobe Graphics System and StrobeView "* Software Pack- 


age, you can now create superb multicolor transparencies (as well as traditional 
hardcopy graphics) directly from your computer. And you can do a lot more, іп 
less time. for a lot less money than with any other system made today. 

[`$ a fact. The Strobe Graphics System 
contains everything you need to transform 
complex data into dynamic, colorful visuals: | 
software, hardware, documentation, acces- ШЕТЕН 
sories. Transparencies that once took hours B 
to produce are plotted within minutes. In- 
formation can be presented as bar charts, 
pie charts. flow charts or curves in a variety 
of colors. And all with a resolution and qual- 
ity maiched only by systems costing thou- 
sands of dollars more. | 

The new StrobeView composer раск- | 
age is the newest addition to Strobe's already | 
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The Strobe Graphics System 


How to project your company's fortune 
without spending one 


extensive library of easy to use, menu-driven software. StrobeView is a 
“scratch pad driven" program with a spatial memory feature for consistently 
positioning text and graphics in the same place on à page... use after use, edit 
after edit. 

But that's just the beginning. With StrobeView, you can create a broad vari- 
ety of linear flow charts, block diagrams and organizational charts. You сап also 
choose among several preprogrammed symbols for emphasizing importan! fig- 
ures. The system allows vou to process and edit text, and will print boldface, 
offset or regular type in a wide range of 
character sizes. And when you are finished 
with a transparency, you can alter, edil or 
save your text for future use. 

- When the Strobe Graphics System is 

| interfaced to your computer, a projector 
screen can speak anyone's language—visu- 
ally. Visit your local dealer and learn how to 

| start projecting your fortunes today. Because 
а perspective on the present can also һе 
your window to the future. 


Ki di 
‘On 
STROBE 


Telephone 415/969-5130 


Listing 1 continued: 


Listing 1p: Jim Gilbreath's Sieve of 
Eratosthenes prime-number program. 


i SlzEz?uaH 

2 БІН FLAGS 70812 

Қ; PRINT"aonls 1 iteration* 
2 СОЈНТ=а 

Б КОЕ 1=1 TO SIZE 

Т FLAGS 19-і 

8 HEAT I 

3 FOR J=4 TO SIZE 

16 IF FLAGS¢ Із-й THEM 15 
11 PRIME-I*I43 

12 K=I+PRIME 

12 IF KSSIZE THEN 17 

14 FLAGS K =й 

1% <=K+PR I ME 

16 GOTO 13 

17 COUNT=COUNT+1 

18 MEXT I 

13 PRINT COUNT ,"Primes";"" 


Listing # Benchmark 


1a empty loop 
1b 10 REMs 

1c IF.. . THEN 

1d addition 

1e multiplication 
1f division 

ig exponentiation 
th sine(x) 

11 log(x) 

1j ON. ..GOTO 
1k GOSUB/RETURN 
1! INT{x) 

tm MIDS 

1n RND(x) 

10 CHR$ 

1p prime numbers 


Listing 2: Disk-access benchmark programs. Listings 2a and 2b are write and read tests 
for the Apple Ш. Similar programs were used for the Apple II and the IBM Personal 


Computer, 

(2a) ам Н%-"122455Ү7812245678 
ЕЙ ES=AF+AF+HF+AF 
ch НЕ=5йй 
1 eut OPEN#H1, "TEST" 
140 FOR Ісі TU NR 
16h INFUT #1 ЕЗ 
zt HEXT 1 
eeu CLOSE#1 
сай PRINT “QONE“ 

(2b) ди  üug-"1zz4567812245€7812245 
ЕЙ Б#=Н+#+НИ++Н#+ИН+# 
Єй HR-S5BH 
1 o8 СРЕН#1 » "TEST" 
14H FOR ісі TO WR 
166 FRINT#I Е 
208 NEXT 1 
ecu CLOSE#1 
cM PRINT "DONE " 


Apple 111 App 
Business BASIC 


le Íl 
Applesoft BASIC 


8.9 
19.2 
22.9 
19.5 
25.0 
27.6 

184,5 
98.0 
87.1 
18.6 
16.4 
20.0 
37.3 
90.5 
26.8 

222,4 


6./ 
19.5 
19.8 
17.5 
27.3 
28.8 

249.1 
193.1 
113,6 
17.5 
13.6 
19.3 
32.5 
33.1 
23.5 
224.4 


1244367912345579" 


67512243675" 


IBM 4-MHz 280 


Advanced 


BASIC 


6.43 
21.0 
17.6 
18.2 
19.6 
23.8 
84.8 
73.9 
49.4 
17.3 
12.4 
18.1 
230 
18,4 
16.2 

190.0 


МВАБІС 4.51 


5.81 
15.8 
14.9 
16.3 
19.9 
24.9 

121.1 
63.1 
55.4 
12.9 

9.4 
15.5 
18.6 
19.7 
13.4 

151.0 


Table 6: Table of execution times (in seconds) for a series of benchmark tests run on Apple III Business BASIC, Apple Il Applesoft 
BASIC, IBM Personal Computer Advanced BASIC, and a 4-MHz Z80 computer running Microsoft's MBASIC 4.51. The results 
shown may or may not be indicative of performance in a particular application; they should be interpreted with caution. The 
results for the IBM Personal Computer and the 280 microcomputer were taken from Gregg Williams’ "А Closer Look at the IBM 
Personal Computer" (January 1982 BYTE, page 54), See listing 1 for the benchmark programs used. 


makes more difference than the ma- 
chine. (The benchmark results are 
summarized in table 6.) 


Apple П Emulation 

The Apple III's ability to emulate 
an Apple II is an extremely useful fea- 
ture that allows access to the tremen- 
dous volume of Apple II software. 
Virtually all Apple II DOS 3.3 pro- 
grams in either Applesoft or [nteger 
BASIC can be run on the Apple III 
without change—the few exceptions 
are those programs that require a 
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RAM card or language system to 
operate, Also, some of the Apple II 
arcade games use their own routines 
to read the game paddles rather than 
calling the routines in the Apple II's 
monitor ROM. These programs will 
run but will not operate correctly. 
To use the Apple I] emulation 
mode, you must boot a special emula- 
tion disk and select either Applesoft 
or Integer BASIC as the available lan- 
guage. Since the Language Card is not 
emulated, only one language at a time 
can be resident. The Apple III serial 


port can be configured to emulate 
either an Apple 11 serial card or a 
communications card. The data rates 
and carriage-return handling can also 
be specified, Once the emulation pa- 
rameters are specified or the defaults 
accepted, you can boot a normal 
Apple II DOS 3.3 disk and start run- 
ning. 

The emulation mode has a few 
minor weak points. If you have an 
Apple III Silentype printer, it will not 
be accessible in emulation mode 
unless you install an Apple II Silen- 


HAVEN'T YOU HEARD | 
OF THUNDERCLOCK PLUS? 


If you want to put 
your Apple® to work — around the 
clock —Thunderclock Plus is the solution. Just plug it 
in and your programs can read the month, date, day of 
week and time — down to the second —in any of Apple's 
languages. So your Apple can do any number of tasks 
for you automatically. In the office, the lab or at home. 

Most good software packages for business, data base 
management, communications and time management 
are made to read Thunderclock Plus. (It's compatible 
with DB Master" Micro-Courier* * and VisiDex' to 
name a few). So no matter how you use your Apple now, 
Thunderclock Plus can make it a more versatile 
and efficient tool. 

For example, with business or communi- 
cations software, your Apple can auto- 
matically access a data base or send elec- 
tronic mail when the rates are lowest. 

In addition, Thunderclock Plus can 
organize your disk files. Our optional 
DOS-DATER™ software upgrades the 
regular DOS on your disks. So every 
time a program is saved or a file is modi- 
fied, the time and date, to the minute, 
are stored in the CATALOG with the file 
name. Now you can instantly know 
exactly when your files were last updated. 


% Thunderclock Plus 
can even give you a sense of 
security. Orj just make your life a little easier. With our 
X-10 interface option and a BSR X-10* Home Control 
System, your Apple can turn on your lights, water your 
lawn...whatever you desire, according to schedules you 
create. It comes with our menu-driven SCHEDULER 
software. So it's easy to design and modify schedules 
that can run in the "background" while you have 
"hands-on" use of your Apple. 

Thunderclock Plus comes with a one-year warranty. 
Powered by on-board batteries, it runs accurately for up 
to four years without battery replacement. 

So now that you've heard of Thunderclock Plus, isn't 
it time you put your Apple to work— 
around the clock? See your dealer 

for a demonstration or contact us. 


THUNDERCLOCK PLUS 

and BASIC software $150 
DOS-DATER/DEMO disk $ 29 
X-10 Interface option $ 49 
PASCAL software disk $ 29 


Apple is a registered trademark of Apple Computer, Inc. 
"DB Master is a registered trademark of Stoneware, Inc. 
"Micro Courier is a registered trademark of Microcom. 
t VisiDex is a registered trademark of VisiCorp- 
1BSR X-10 is a registered trademark of BSR (USA! Ltd, 


Thunderwares DOS-DATER time and 
date stamps your disk files to the minute. 


THUNDERWARE, INC. 


44 Hermosa Ave. Oakland, CA 94618 (415) 652-1737 
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At a Glance 


Name 
Profile Winchester-techriotogy disk drive 


Manufacturer 
Apple Computer Inc. 
20525 Marani Ave 
Cuperuüno, СА 95014 
(408] 995-1010 


Price 
$3499 


Storage Capacity 


5 megabytes [equivatent to about 35 normal Apple 5'4-irich floppy disks] 


Size 
Height 4.39 inches [11.5 ат), width 17.28 inches (43.89 ст). Depth 8.81 inches [22.38 cm] 


W'elght 
ІІ pounds (5 kg] 


Power Required 
110 volts АС, [U.S.]. 35 watts 


Hardware Required 
Appie 11 computer 


Software Required 
Appte SOS 1.) 


Organization 


Four data surfaces. 153 tracks per surface. 16 sectors per track. 512 bytes per sector. 2448 


sectors per surface, 9792 sectors per drive 


Specifications 


Data transfer rate: 5 megabits per second; average seek оте: 95 mulliseconds; rotations! 
speed: 3600 revolutions per minute: ready to operate: 60 seconds 


Interface 


Interface card occupres one Apple ill expansion slot; one drive per interface card, up ta four 


drives per sysrem 


|| Special features 


Power-up self-test and disk scan: automatic bad-sector relocation; error checking and limited 


error correction 


type interface card, which may 
violate FCC radio-frequency radia- 
tion limits, Nor can you access the 
Profile hard-disk drive —Apple П and 
Apple III files won't mix on the same 
disk, Also, the RGB (red-green-blue) 
video outputs will not provide color 
signals while emulating Apple II 
graphics, but the composite video 
outputs will work normally. 


The Profile 

The Profile hard-disk drive is the 
newest component of the Apple III 
family and a worthy occupant of an 
expansion slot. With a 5-megabyte 
capacity, integral Z8-based con- 
troller, and built-in power supply, the 
Profile is a self-contained intelligent 
subsystem with its own self-test, error 
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checking, and bad-sector relocation 
facilities. 

When powered up, the Profile’s 
controller waits for the disk to come 
up to speed and does a data integrity 
check by stepping from track to track 
to verify that all disk sectors read cor- 
rectly. If a bad sector is found, either 
during this process or during normal 
activity, the Profile attempts to cor- 
rect the data errors and then relocates 
as much data as possible to an alter- 
nate good sector. 

The key component in the Profile is 
the ST-506, а 5%-inch hard-disk 
drive manufactured by Seagate Tech- 
nology Inc. The ST-506 uses the 
sealed disk environment and low- 
altitude (10-microinch) flying heads 
that characterize all Winchester-tech- 


nology disk drives (see photo 11). 
Because a number of vendors produce 
drives that are plug-compatible with 
the ST-506, Apple should have no 
trouble producing Profiles even if 
Seagate’s supplies get short. 

During operation the disk drive is 
relatively quiet, emitting a soft tone 
as it steps from track to track. Be- 
tween accesses you can hear the main 
drive motor, but the sound should 
not be obtrusive or even audible in 
most office environments. 

The Profile is styled to match the 
rest of the Apple Ш system and may 
be positioned on top of or adjacent to 
the computer, 

I found the Profile a pleasure to 
use. Its capacity is equivalent to that 
of about 35 normal Apple floppy 
disks, and its data throughput is 
about 10 times faster. Viewing its 
capacity in other terms, the Profile 
can hold over 1200 pages of typed 
text or more than 300 high-resolution 
graphics pictures occupying 16K 
bytes apiece. 

The Profile's performance is ex- 
cellent. In the disk-access benchmark 
programs shown in listing 2, the Pro- 
file effectively tripled the program 
speed when compared to an Apple or 
IBM floppy disk. Considering that a 
significant proportion of the program 
execution time is used to execute the 
BASIC program statements, the ac- 
tual increase in disk-access speed 
would seem to be even higher. (The 
results of the disk-access benchmarks 
are summarized in table 7.) 

The weakest point of the Profile 
and other similar products is data 
backup. If a hard disk fails, you can 
lose a great deal of important data. 
The only solution is to periodically 
back up the most critical files onto 
floppy disks or onto a second Profile 
hard-disk unit. (Apple Computer will 
happily allow you to connect up to 
four Profiles to your Apple III, at a 
total cost of $13,996 in addition to the 
cost of the Apple III.) However, 
chances are very slim that the entire 
Profile would be wiped out if a 
critical component failed. After 
repair, it should be possible to 
recover virtually all the original data 
in most cases, 


One company has sold more printers 
to this planet than anybody: 


By now, that shouldn't come as a surprise. 
After all, we invented digital printers for the 
1964 Tokyo Olympics. We've built more print 
mechanisms than the rest of the manufacturers 
in the world combined. And our MX Series is 
the best selling line of printers for small 
computers ever seen. 

So is it surprising that the world's first 
Notebook Computer should come from Epson? 

Not to us. You see, еее = 
we have some other ua 
notable feats in our 
past. Not only the 
world's first print- 
er, but the world's 
smallest printer, the 
world’s most reliable 
printers, the world's 
first disposable print 


head, and now, the world's first portable 
computer with the power of a desktop. 

We intend to be as big in personal compu- 
ters as we are in printers. And we'll do it 
the same way. By making computers you can 
count on to perform. With the options, soft- 
ware and interfaces you need. And by deliver- 
ing what we promise, at prices people can afford. 

But some people don't think we can do in 
computers what we've 
already done in print- 
ers, And for them, 
we have this advice: 

Just watch. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 • (213) 539-9140 
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Photo 11: The Profile with its top cover removed. The intelligent controller is shown 
on the left with the switching power supply beneath it, The HDA (hard-disk assembly) 
with its sealed internal environment is mounted on the right. 


Apple Ill Apple Ill Apple 11 ІВМ 
Profile Floppy Disk Floppy Disk Floppy Disk 


Write 13.2 37.3 234 32 
Read 10.2 33.2 273 22.9 


Table 7: А summary of disk-access-time benchmarks comparing the performance of 

| the Apple HI Profile hard-disk drive and the Apple ПІ, the Apple Il, and the ІВМ 
Personal Computer floppy-disk drives. The table shows the times (in seconds) taken 
to read and write 500 disk records. 


ALF COPY SERVICE 


| 
FAST е RELIABLE • LOW COST | 


ЕЕЕ 


If you need your software duplicated quickly and conve- 
niently, ALF's disk copying service is the answer. Most 
| orders are shipped in less than.a week. Every disk we copy 

Is verified bit by bit and guaranteed 100% flawless. Stan- 
‚ dard formats include Atari, Apple (including nibble-copy- 
| proof and double-boot formate) and TRS-80 model 1. 


Our “по frills” pricing means you dont рер to buy extras 
| you don't need. Of course, we have the tills too — Includ- 
ing custom printing and--packaging. Call us today for 
complete details. 


BLANK 3M COPIED 3M 
|. DISK $1.65 DISK $1.95 


BOX OF 100 MULTIPLES OF 50 


ALF  (303)234-0871  1448ESTES DENVER, CO 80215 
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At $3499, the Profile isn't inexpen- 
sive—none of the available hard-disk 
subsystems are—but it provides a 
truly significant extension to the 
capabilities of the Apple III system. 


Documentation 

Apple Computer's documentation 
has always been excellent, and the 
manuals provided with the Apple III 
are no exception, All the manuals are 
in the familiar 6- by 8'4-inch (12.8- 
by 21.6-cm) format, and a new flap 
has been added to the back cover so 
that the manual title is visible while 
the book is on the shelf. The manuals 
are al! clearly written with numerous 
charts, tables, and screen photos to il- 
lustrate points described in the text. 

With a Business BASIC system, 
you receive four manuals: the 
Owner's Guide and Standard Device 
Drivers deal with Apple II] features 
and SOS, while volumes one and two 
of Apple Business BASIC provide a 
comprehensive description of the lan- 
guage. 

The Owner's Guide explains how 
to set up the Apple III system and 
describes various aspects of SOS and 
the Apple III hardware. There are sec- 
tions about system installation and 
start-up, the operating system, the 
System Configuration Program, and 
the machine itself. Appendixes ex- 
plain error messages, describe proper 
disk care and handling, give I/O port 
specifications, and tell you how to 
use the Apple II Emulator. The infor- 
mation is presented in a clear, easy- 
to-read style and should be sufficient 
to get any novice started, 

Standard Device Drivers provides 
complete specifications and descrip- 
tions of the operation of all of the 
standard I/O device-driver routines. 
After a short section that explains 
what device drivers are, the manual 
describes the System Configuration 
Program. Separate sections describe 
each individual driver in detail. The 
appendixes contain quick references 
for all the drivers, an explanation of 
the system error messages, and a 
description of the console data for- 
mats, 

With a BASIC system, you'll get 
Business BASIC volumes 1 and 2. 
Although the manuals were not de- 


Performance Breakthrough... 


.» . the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE! combines a full package of features. 

It offers new, higher nce levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache butfering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape ar floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. =т= 


© Copyright НИШ by Cybernetics Inc. АЛ right resereed 
Prices and &pecifications subject to change withoul notos 


...And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RMICOBOL* compiler-the micro industry standard. 

MBS RM/COBOL general business applications (derived 
from MCBA* minicomputer packages). .. thousands 
in use... money back guarantee... source program 
license. 

САТ!" from Cybernetics (COBOL Reprogramming Тоо!!)- 
Program generator for RMICOBOL to ease pro 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASIC8B compilers...for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M* (both -80 & -86), 
OASIS", PCDOS, and UNIX". Inquire for specific details and 
prices. 


Tra rks of: | Сума ыс 2 PrymteMteFenand Cor J Aro Әамығына Softee Мк. 
4 Мантай Duties Rooker Fc 5 Сары Пары ке 6 Prae Ore бұзыла inc. ? Oel Laborsires 


8041 NEWMAN AVE., SUITE 208 
~ HUNTINGTON BEACH, CA 92647 
uS, 714/848-1922 
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The most powerful | 
Screen Oriented Relational] 
Database ever designed 
that requires no user 
programming! 
SORD puts You in 
control of a powerful 
information management 
| system: quickly easily, | 
| and at anew low price! 
Powerful 
eUser defined CRT entry 
screens speed data input 
and editing. — . 

«Makes full use of СРМ 2.0* 
facilities for rapid access 
and retrieval. 


*User controlled security 
access codes. 


EL 


User Oriented 
„А consistent system of help 
messages, menus, and 
prompts assits the user in all 
phases of operation. 


Clear Documentation 
«Qur manual is concise, easy 
to understand, and indexed. 


Price Reduction 
«Sales volume = new low price 
« Rebates for current users 


S195 /$25 


manual 
VISA, MC and COD welcome 


ОЛ 


TECHNOLOGIES -INC 
2840 POWELL STREET 
ANH ARBOR , MICHIGAN 48104 


(313) 996-1890 


REQUIRES CP/M 2.0+ SYSTEM WITH 
ATLEAST 42K , 64-80 COLUMN SCREEN, 
ADDRESSABLE CURSOR AND 8" DISK 
DRIVES. (514 Formats Soon) 


1 ‘СР/М са trademark of Digital Research Inc. | 
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signed to teach BASIC, the 335 pages 
contain all the information required 
to learn Apple’s version of that 
language. Volume 1 is primarily a 
tutorial section; it gives clear explana- 
tions of all of the BASIC statements 
and provides numerous examples. 
After a short introduction and a 
description of the BASIC editor, dif- 
ferent sections describe BASIC I/O, 
control of program execution, and 
file 1/O. The manual also explains in- 
vocable modules and shows you how 
to use external procedures and func- 
tions. 

Business BASIC volume 2 is 
primarily a quick reference quide that 
will be of most use to people who 
have some familiarity with the Busi- 
ness BASIC language. Within the 
BASIC reference section, each lan- 
guage statement and function is 
described and shown in an example 
along with descriptions of any error 
messages that might be produced 
when it is used. Separate appendixes 
describe error messages and their 
causes, explain variable memory 
usage, tell how to program for max- 
imum speed, and give syntactic 
definitions of the Business BASIC lan- 
guage. The Graphics invocable 
module (BGRAF.INV) is described in 
a 57-page section that gives detailed 
examples of plotting and drawing, 
saving pictures on disk, creating 
graphics text fonts, and setting up 
your own color and transfer tables. 

If you purchase Apple III Pascal, 
you'll get an additional four manuals 
that describe the Pascal system, utili- 
ty programs, and the Pascal lan- 
guage. One distinct benefit of Apple 
III Pascal is that the description of the 
Pascal assembler provides details 
about the 6502 enhanced features that 
are not found in any of the other 
manuals. Unfortunately, even though 
the BASIC invocable modules are 
written in Pascal, the manuals do not 
tell you how to write them. This may 
not be important to small-business 
users; nevertheless, the information 
should be available. 


Summary 
It is impossible to do the Apple Ш 
justice in one article. The machine is 


very flexible and has a mix of features 
and capabilities that are unmatched 
in any of its competitors. Some 
points, however, deserve special 
mention, 

First, SOS is a unique and powerful 
operating system; it provides a varie- 
ty of features that, as far as I know, 
are not available on any other 8-bit 
machine. 

Business BASIC is also very power- 
ful and includes options not found in 
most versions of the language. The 
use of invocable modules allows the 
user to maximize available memory 
space by adding only the capabilities 
needed. Its 1/O-formatting and file- 
handling capabilities are extremely 
versatile and, for most business data- 
handling applications, will allow pro- 
grams to be shorter and easier to 
debug. 

As for hardware, although some 
people might argue that Apple should 
have chosen a more advanced micro- 
processor than the 6502B for the 
Apple III, I think the company made 
the right choice. Without the 6502B it 
would have been difficult, if not im- 
possible, to transfer files and pro- 
grams from the Apple II to the Ш, 
and Apple II emulation would not 
have been possible. Admittedly, it 
was a conservative choice—more 
powerful processors are avail- 
able—but actual processor perfor- 
mance is much less important than 
software availability. Apple's choice 
clearly maximizes the usability of the 
system. 

The Profile hard-disk drive is a 
significant enhancement to the Apple 
Ш. Its speed and high capacity will 
eliminate 99 percent of the disk swap- 
ping required when using only floppy 
disks, and the SOS nested directory 
structures will keep it well organized. 

Finally, one of the strongest points 
in favor of the Apple Ш is Apple 
Computer Inc. When early Apple III 
users had problems with the first ma- 
chines, Apple simply replaced the en- 
tire computer immediately—as many 
as two or three times in some cases. 
This unqualified backing of its prod- 
ucts shows a commitment to cus- 
tomer satisfaction unequaled in the 
industry. M 


GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


(Inlike some gr aphic printers, Seikosha's new Other valuable features: 
GP-100A Uni-Hammer Graphic Printer puts full dot • Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as * Automatic printing. When the text exceeds 


needed with just one command. Software control enables the maximum line length, there is no loss 
double-width character output, and the positioning is Bsr see ie over s Te 
both character and dot addressable. Designed for simple VESE POND 3 Bene ы кыры 
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operation, it ranks among the most cost-efficient graphic таан ра рае inches. 


f printers on the market. Command performance tech- «Optional Interface:RS232C,IEEE488,applell,etc. 
' nology that not only works for you now, but takes you 

. well into the future. 

| 


Available at COMPUTERLAND апа other fine 
stores in your area 


Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Callf. 91340 Phone (213) 365-9521 TWX (810) 496-1746 
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Your ІВМ personal compiiter is а very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 

Quadram has been shipping ІВМ boards 
with each of the Quadboord functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
expansion. And they all come with а 
one year warranty from the leader in 
technology applications. 
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256K MEMORY EXPANSION. 

Socketed ond expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection, The dip switches 
also allow it to be addressed storting 
on any 64K block so that it takes up only 
os much os it has memory installed. 
Memory access ond cycle fime naturally 
meet all IBM specifications. 


by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 
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CLOCK/CALENDAR. 

Quodboord eliminates the hassle-of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 


. inserting the appropriate programs on 


your diskettes. The internal computer 
clock is automatically set for compoti- 
bility with most software routines which 
utilize clock functions. On-boord battery 
keeps the clock running when the 
computer is off. 


ALLONONEBOARD —— — C ai 
Now you can utilize. all the PC's capacily 
with Quadram's extremely flexible con- Y 


figurations, And it's totally compatible _  beli 
with IBM hardware, operating Systems, - eee tl You pay less for more 
and high level languages. It Б] MSN. E protect the few limited empty 


board that can be inserted into any free lots in үрер 
system slot and iteven includes acord | = = 

edge guide for securely mounting the à 4 
card in place, 


CREDIBLE PRICE! | 
Priced at $595 with 64K installed, $795 
jith 128K, $895 with 192K and an un- 
ievable $995 fully populated with 


with 64K 
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ІВМ Communications Software. 4357 Park Drive / Norcross, Ga. 30093 


Computers Can Play a Dual Role 
for Disabled Individuals 


Besides providing special assistance, 
microcomputers should give disabled individuals 
access to standard software. 


The move toward more portable 
and flexible microcomputers is revo- 
lutionizing the design and develop- 
ment of electronic assistive devices 
for the disabled, ensuring the status 
of powerful, low-cost microcom- 
puters as valuable tools for disabled 
individuals and those working with 
them. 

The past few years have witnessed 
a tremendous increase in the number 
of individuals and small groups in- 
volved in the development of special 
aids for disabled persons. Microcom- 
puters have given individual de- 
signers who don't have access to ex- 
tensive laboratory and production 
facilities the capability of developing 
sophisticated electronic aids. This is 
not to say that the design of aids to 
assist disabled individuals is easy or 
can be easily developed in a few 
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weekends or evenings. The worth- 
while developments in this area have 
taken a lot of time and effort, not 
only in programming and interfacing, 
but also in carefully studying the real 
needs of the disabled individuals and 
the many barriers and practical con- 
siderations that are involved in the 
successful applications of technology 
to meet their needs. 

eee азы 9 


Worthwhile 
developments require 
careful study of 
disabled Individuals’ 
real needs. 


The influx of new people into this 
area has resulted in a wealth of new 
ideas, energy, and enthusiasm. The 
purpose of this article is to provide an 
overview of some of the many areas 
in which microcomputers can serve 
the needs of disabled individuals and 
to discuss a few major concepts im- 
portant to the development of suc- 
cessful applicable software. I hope 


this overview will stimulate new 
ideas, approaches, and applications 
for microcomputers in those inter- 
ested in getting involved in designing 
for the disabled. The basic concepts 
presented can help you learn from 
and build upon, rather than dupli- 
cate, the early work and mistakes in 
this area. 


А Dual Role for Microcomputers 

When we first think about the use 
of microcomputers by disabled in- 
dividuals, our minds usually turn to 
thoughts of text-to-braille translating 
programs, special communication 
aids, programs that can teach sign 
language, etc. These all involve the 
development of special software that 
can be run on the computer to pro- 
vide a specific function required by a 
disabled individual. 

In considering the use of computers 
by disabled individuals, however, it 
is very important to remember that 
disabled people also need to use the 
same programs and accomplish the 
same tasks as anyone else. Thus the 
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| y Graphic Systems 


High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 


[] 80 characters x 25 lines 
O 690 dots horizontal resolution 
[] 16 colors 

(1.31 mm dot pitch tube 

[] non-glare, black matrix 
[] plugs directly to IBM PC 


$795 


Princeton Graphic Systems' new HX-12 high resolution color 
monitor is designed with an NEC .31 mm dot pitch CRT to give you 
up to 690 dots horizontal resolution. You need not compromise the 
display quality of your system with monitors rated at less than the 
640 horizontal dots generated by your IBM PC. The PGS HX-12 
delivers 16 supercolors, 80 characters x 25 lines. It is the best 
priced performance PC direct drive monitor in the market today. Get 
the PGS HX-12 and discover for yourself how well it complements 
your IBM Personal Computer. 


PGS | Princeton 
| Graphic Systems 


195 Nassau Street OF Princeton, New Jersey 08540 O (609) 683-1660 O TLX: 685 7009 PGS Prin 


blind individual who may be able to 
make good use of a text-to-braille 
program also needs to be able to use 
standard text editors, spreadsheet 
programs (e.g., Visicalc), and data- 
base managers, to name only a few. 
Similarly, the physically disabled in- 
dividuals who could use a game or 
writing program that requires only 
the operation of a single switch also 
need to be able to use the standard 
educational software as well as the 
accounling programs and computers 
at the companies considering them 
for jobs. This is the dual role that 


microcomputers must fill: they must 
help disabled persons perform tasks 
denied to them because of their dis- 
ability, and they must be physically 
modified to allow disabled persons to 
tap all the microcomputers’ comput- 
ing and word-processing powers. 

At present, the vast majority of the 
software being developed for disabled 
individuals is limited to providing for 
a special need, rather than allowing 
the use of common general-purpose 
software. These special programs (al- 
though often quite sophisticated) are 
generally easy to implement because 
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ж ж * FEATURING 8 and 16 БІТ S-100 SYSTEMS x ж ж 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 


WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON- 
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE CUSTOMIZE SOFI- 
WARE TO YOUR SPECS. WE WELCOME YOUR REQUEST FOR TECHNICAL INFO 
BY PHONE OR LETTER. 


GRAPHICS SYSTEM: Architects e Designers • Engineers • Create & store own 


designs. Create arrays. Zoom, windows, Completely interactive. Easy to edit, Powerful 
and fast. Package includes software + MicroAngelo Graphics Subsystem + M9900 
16 bit, 5-100 w/dual 8" floppies, + HI PAD Digitizer + Platter 
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IMS 2 yr. warranty on boards! SX systems w/8" or 544” drives, optional 10, 20, or 40 
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. On site service for NY quad- 
state area. 

MULIT-USER IMS: MPU/slave cards give each user own CPU, 64K RAM, 2 serial 
ports. 

TURBODOS: Single or multi-user. Spectacularly FAST CP/M* compatible Operating 
System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than 
CP/M; up to 35% increased disk capacity. For IMS, CCS, NorthStar. New version sup- 
ports up ta 65000 stations, 16 users per station. Each user can have floppies. 


CALIFORNIA COMPUTER SYSTEMS 22104 High quality, low price. 280 CPU, 


1 serial port, disk controller w/CP/M 2.264K RAM 
Add our Max Box w/dual Shugarts and IMS VO w/2 serial, 1 parallel. 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 
86-DXOS, dual Shugart 801s, Televideo 912, assembled & tested $4,599. Options: 
8087 ........... SER cma Aa add $600; 8089 : 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the ІВМ PC Operating System. 
System I: BMHZ CPU set w/1 serial, 1 parallel I/O (additional I/O option) 64KB 16 bit 
Static RAM, Tarbell DD controller, TE] 22 slot mainframe w/constant voltage 
transformer ,.82,895 System Il: with 128K Static RAM , .........93,550, 
Interfaced ta dual Shugarts 801 $1,275. or dual QUMEDT-8 $1,680. 


GODBOUT/CROMEMCO/SYSTEMS GROUP: Complete product lines at dis- 


count prices. 


MAX BOX DISK DRIVE SUBSYSTEM mfg by john D. Owens Assoc. Dual drive 
cabinet w/regulated power supply. fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8" Winchester, horizontally mounted. Excellent design and 
engineering. 1714 x 5V; x 22. Attractive buff color. 

W/2Shugart 801 51,275 W/2QUME DT-8 dble sided drives 


Prices subject to change without notice Write or call for free catalogue 
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12 Schubert Street, Staten Island, New York 10305 
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the full capabilities of the computer 
are available to the programmer. 
They do not, however, address the 
greater need for disabled individuals 
to be able to use standard systems. 

Trying to provide access to stan- 
dard software programs for individ- 
uals who cannot see the video display 
or cannot use the keyboard is very 
difficult. In many cases, the more 
powerful standard software takes 
complete control of the computer 
when it is loaded, disabling the 
special routines or programs intended 
to provide access to disabled individ- 
uals. This is true even when the 
special routines are hidden in remote 
areas of the memory. In addition, the 
standard programs themselves are 
often "locked," and the source code is 
unavailable, making any direct modi- 
fication of the programs impossible. 

Despite the many barriers, strate- 
gies are being developed now that can 
allow extremely motor-impaired in- 
dividuals to access all standard soft- 
ware, even though the user may have 
as little controlled movement as an 
eyeblink. 


Providing Special Functions 

It would be impossible to quote an 
exhaustive list of the special functions 
microcomputers could provide for 
disabled individuals. Almost any 
aspect of human activity that has 
been impaired could potentially be 
aided to some degree through the use 
of microcomputers as processors, ma- 
nipulators, or controllers. 

Sensory enhancement/translation: 
Microcomputers can be used to pro- 
vide either a clarification of audio or 
visual information so that it can be 
more easily understood or a transla- 
tion from one medium to another, 
For example, microcomputers can be 
used to expand visual displays, pro- 
vide visual displays of auditory infor- 
mation, provide auditory output of 
visual information, translate a 
limited, spoken vocabulary into text, 
and provide tactile displays and feed- 
back to individuals both deaf and 
blind. 

Manipulator/controller: For in- 
dividuals with severe motor impair- 
ments, the use of remote actuators 
and powered artificial remote pros- 


theses (or robotics) to give them ma- 
nipulative capabilities has been pro- 
posed. One of the difficulties has been 
the large number of signals that are 
required in order to control such 
robots or manipulators. One role for 
microcomputers might be to help 
control these remote manipulators by 
developing and remembering com- 
plex movement command strings for 
specific types of activities, These 
command strings could then be called 
upon by the user, using a small num- 
ber of commands, thus allowing com- 
plex motions to be made with reason- 
able speed and ease. 

Information amplification (for 
motor impaired): The problem of 
slow information transfer is not re- 
stricted to the manipulator/control 
field. In fact, its greatest impact is 
probably in the area of communica- 
tion and writing. Here the speed with 
which one can transfer information is 
crucial, and the demand for reason- 
able speed is extremely high. A dif- 
ference in speed by a factor of 4 or 5 
(the average factor for a motor- 
impaired individual is around 10 to 
20) can make the difference between 
being able to complete a day's work 
in a day and taking a week to accom- 
plish a day's work. Similarly, it can 
be the difference between being able 
to complete one's homework each 
night and being able to do one night's 
homework every week or two. The 
microcomputer can be used in a num- 
ber of ways, however, to increase or 
amplify the amount of information 
that can be relayed with a given 
number of keystrokes or signals. 
Most of these techniques take advan- 
tage of redundancy in information 
transferred, but others are more in- 
volved. 

A simple example would be an 
abbreviation expansion routine that 
would allow an individual to abbrevi- 
ate all commonly used words and 
greatly reduce the number of key- 
strokes required to type out mes- 
sages, programs, etc. The program 
would automatically expand the 
abbreviations as the user typed them. 
The abbreviations could represent 
commonly used words, mnemonics, 
phrases, sentences, or entire blocks of 
frequently used information. 


Another technique would be to use 
a large word-base that could antici- 
pate the word being typed, thus trun- 
cating the process of spelling words 
out. This can be done based upon 
word and letter frequency. More 
elaborate schemes involve looking at 
idea-to-text or concept-to-text (or 
even concept-to-speech) translation. 

Also being explored is a semantic- 
feature-based phrase/sentence recall 
system in which three to five key- 
strokes would define an entire sen- 
tence (see "Minspeak" by Bruce 
Baker, page 186). Only about 60 keys 
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are involved, but their meanings vary 
as a consequence of the order in 
which they are pressed. Although this 
approach at first seems complex, a 
system like this may be necessary in 
order to provide the information 
amplification necessary to offset the 
severe information-transfer problem 
that many motion-impaired individ- 
uals have. Advances in this field need 
not be limited to assisting disabled in- 
dividuals either. 

Special control interfaces to other 
devices: À general method for in- 
creasing the information-transfer rate 
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64K RAM + SERIAL VO 
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Each RAM card has an RS232 serial port 
which uses ІВМ supplied software. 
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system speed ... * 


Expands 
physical memory AND implements 
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Will run 280, CP/M* software ...S600. 
w/VWordstar" & Mail Merge!" totally 
configured for ІВМ keyboard ....$980. 


MHOTr OMI SEIVIOOSSY SHAMO  HHOr зм! $81V!2OSS$Y SMEMO сп мног 


SuIVv!2OR$Y NIMO ‘a 


$.7MB ...53,035. 11.3MB ...54,745. 


. 55,695. 


ET 


“a иног 


MX80 F/T ...5575. МХ100 ... 
3M SCOTCH DISKETTES FOR IBM 


SHIMO 


MICROBYTE IBM-1 Five slot expansion 
S805. 


chassis 


We are evaluating new products for the ІВМ 
РС as they are announced. Please call us for 
complete, up-to-date listing. 


“ӘНІ s31vi2O80V 


TWX 710 588 2844 


JOHN D. OWENS Associates, Inc. 


SEE OUR AD ON FACING PAGE 


September 1982 © BYTE Publications Inc 139 


uses microcomputers to provide a 
special interface between the disabled 
individuals and the device(s) that 
they are trying to control. The pur- 
pose of this special interface would be 
to obtain the best possible match be- 
tween individuals' residual capabili- 
ties and the characteristics of the sys- 
tems that they are using. 

Depending upon the severity of the 
physical handicap, these special inter- 
facing techniques can take a variety 
of forms. For severely disabled in- 
dividuals, single-switch input systems 
can be used; the microcomputer con- 
tinually presents choices to the user 
until the user responds by activating a 
switch. 

More common and effective, how- 
ever, are various special direct- 
selection or encoding input tech- 
niques. For individuals who have 
head control, screen-based optical 
headpointing schemes (similar to a 
long-range light pen) can be used. 
Other individuals may use expanded 
and/or recessed keyboards. For those 
who are able to point but unable to 


| $2495. 


We're offering you our SB-80 system in either 5 1/4" or B" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its muiti- 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach- 


point to a large enough array of ele- 
ments to represent a full keyboard, 
smaller arrays consisting of numbers 
can be used in an encoding fashion to 
specify the letters, words, etc. Efforts 
are also currently being directed 
toward cost-effective methods of 
using the eyes, both for encoding and 


ES Еш] 
A special interface 
obtains the best match 
between individuals’ 
residual capabilities 
and the characteristics 
of the system they are 
using. 


for direct selection of items from a 
display. All of these approaches can 
be adapted in size and arrangement in 
order to meet best the needs and 
capabilities of specific individuals. 
Recreation and development aids: 
Disabled individuals can, of course, 
use microcomputers to play games in 


able keyboard has a numeric pad with cursor control and 


function keys. 


Nationwide on-site and depot repair servica 
through the profassionats at INDESERV 


the same manner as anyone else. For 
individuals with severe physical or 
sensory disabilities, however, micro- 
computers can play a more extensive 
role than just recreation. For exam- 
ple, manipulation of objects and ex- 
ploration of environment important 
to development in children may not 
be possible. А specially interfaced 
microcomputer may be able to offset 
some of this disability by providing 
children with a reliable means to con- 
trol, explore, and manipulate obiects 
either in real space or on a video dis- 
play. It may also allow individuals to 
be able to move themselves about in 
space to gain new perspectives on 
their environments as well as to reach 
and act on the objects in it. 
Educational aids: In the educa- 
tional field, a number of specific 
problem areas can be addressed in 
part by microcomputers. One area of 
difficulty involves the slow rate of 
response of severely physically dis- 
abled individuals. This response rate 
makes any remedial drill or practice 
session extremely time-consuming 


$2995. 


B Single Board Technology Ш CP/M® Operating System 
B 4MHz 2ВОА CPU Ш 64K 200ns Main Memory 
B 8-Inch Dual Density Floppy Drives 
B 51/4-Inch Dual Density Floppy Drives 
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For further information about this limited offer callor write: 
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CP/M is a registered trademark of Digital Research, inc. 
Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 e Telex: 956014 
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In this age of runaway inflation... 


Inexpensive input to your computer 


The HIPAD™ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic dala into the computer by locating individual points on 
the digitizers 11" x 11" (28cm x 28cm) active area. In the "stream mode" a contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS-232-C and parallel interfaces 
and has its own built-in power source. The origin is completely relocatable so coor- 
dinates may be positive or minus for a true reference value and oversized material 
may by input by simply resetting the origin. 


The ideal in device for the small 
system aa ° қ Accurate positional information, free form sketches, 
Е even keyboard simulation 

Ali can be entered using the multi-faceted HIPADTM digitizer. Its capabilities and 
low price make the UL listed HIPAD™ a naturai selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 


Use it with Apple II'^ , TRS-80 Level Il ™, PET ™ or other 


popular computers 


The HIPAD's™ built-in RS-232C and parailel 8 bit interfaces make it all 
possible. (For Apple It order DT-11A, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01”, 


For complete information, contact Houston, instrument, PO Box 15720, Austin, Texas 78761 
(512) 835-0900 For rush literature requests, outside Texas call toll free 1-800-531-5205. For 
technical information ask for operator #5 іп Europe contact Houston Instrument, 
Rochesterlaan 6, 8240 Gistel, Belgium Phone 059/27.74-45 Telex Bausch 81399 


TM HIPAD 5 a trademarks of Houston instrumen! 


APPLE s a trademark сі Apple Computer Inc 
PET is a trademark of Commodore Business Machines Inc 
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No other acoustic modem 
gives you all these fea- 
| tures at this low price. 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
| that others can't match at this price. 


0-300 Baud, Bell 103 compatible. Originate/ | 


Answer. Half/full duplex. RS-232, ТТІ, CMOS 


level compatible. Use any computer. Cassetle | 


tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signats. Carrier detect LED indicates adequate 
signal strengih for data recognition. Quality 
"mufis'" gives good acoustic coupling, isolates 
external noise for reliable data transfer, Crystal 
controlled. "ON" LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x1V»x4 in. 


ет, ІІ Plus: software and cable for 
‚ MFJ-1231, $39.95. Plugs into game 
port. No serial board neaded. 


MPL Ебі. TRANSFER SWITH 


ту 
It’s like havin 
an exfra por $7995 


МЕЈ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push bution switches 10 lines m 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive jines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 In. 


501035 MFJ-1108 AC POWER CENTER. 
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Adds convenience, prevents data 

loss, head bounce, equipment damage. 

Relay latches power off during power 

ld transients. Multi-fliters isolate equip- 

ment, eliminate interaction, noise, 

É hash. Varistors suppress spikes. 3 

Isolated, switched socket pairs. One un- 

switched for clock, etc. Lighted power, 

reset switch. Pop-out fuse. 3 wire, 6 ft. 
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case. Black, 18x234x2 іп, МЕТИН, 

$73.95. Like 1108 less relay. 8 sockets, 

2 unswitched. Other models avaliabis, 
write for free specification sheet. 


Order from MFJ and try it. It not delighted, 
return within 30 me for refund {less shipping). 

(ne year unconditional guarantee. 

Order yours today. Call toll irae 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 
CALL TOLL FREE... 600-647-1800 
Call 601-323-5869 in MS, outside continental USA 
MFJ ENTERPRISES, 


| INCORPORATED 
921 Louisville Road, Starkville, MS 39759 
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(and therefore expensive in terms of 
personnel time, etc.). Microcom- 
puters can be used to allow individ- 
uals to practice lessons independently 
and at their own speed. 

Learning that involves manipula- 
tion, such as might be found in chem- 
istry, physics, and other sciences, 
presents another problem area. Here, 
microcomputers and computer-aided 
instruction can allow an individual to 
manipulate and explore ideas, con- 
cepts, figures, etc., in structured but 
flexible ways. Such programs can 
allow severely physically disabled in- 
dividuals to handle "flasks" and 
"chemicals" on the TV screen and 
carry out experiments and manipula- 
tions that would otherwise be beyond 
their direct control. 

Another whole area for microcom- 
puters in education would be their use 
not as direct teaching aids but as aids 
in providing fundamental facilities 
necessary for a meaningful and effec- 
tive education. Examples of these aids 
for a "normal" individual might be 
eyeglasses or a pencil and paper, The 
need to see, read and write, take 
notes, and do independent work are 
of course necessary capabilities for 
receiving an education within our 
current system, The severely physi- 
cally disabled individual who has no 
ability to use a pencil and paper, to 
take notes, to write, or to do indepen- 
dent work is at an extreme disad- 
vantage. Microcomputer-based 
writing systems designed to provide 
the same flexibility as a scratch pad 
and pencil could be used to provide 
these individuals with the capabilities 
for appropriate and adequate partici- 
pation in their educational programs. 

Finally, microcomputers can be 
used to teach fundamental program- 
ming skills. Because of the many 
ways in which microcomputers can 
aid individuals with disabilities, and 
because of the direction in which 
many aspects of the employment 
world are heading, it is quite clear 
that microcomputers hold future 
vocational potential for disabled in- 
dividuals, whether their vocational 
direction is in the computer field or 
not. Computer literacy and the abili- 
ty to reconfigure or oversee the re- 
configuring of computer systems to 


meet their changing needs may be ex- 
tremely important capabilities for dis- 
abled individuals to have. 

Communication aids: Because of 
the nonportability of microcomputers 
up to now, their use has been limited 
mostly to work-station types of appli- 
cations. These applications include 
computer-aided writing and filing 
systems as well as work-station 
phone control and phone communi- 
cations using the new speech-output 
capabilities, However, the stationary 
systems have not been able to mean- 
ingfully address the conversational 
needs of individuals with severe 
speech impairments, 

The recent introduction, though, of 
portable and hand-held computers is 
opening up the potential for micro- 
computers to move out of the sta- 
tionary writing-aid category and 
begin to address the categories of por- 
table writing/note-taking aids and 
conversational communication aids. 
Because of the fine motor control re- 
quired, these portable units will find 
their greatest initial application for 
individuals having mild to moderate 
physical disabilities. When used as 
components within systems having 
other input techniques, however, 
they may also be used by individuals 
having more severe disabilities. The 
limited memory, 1/O (input/output), 
and control capabilities of these sys- 
tems are currently hampering their 
application in many areas. Іп time, 
the memory capabilities may greatly 
expand, but the 1/О and control 
capabilities are generally not empha- 
sized in a portable unit and may con- 
tinue to present problems for awhile. 

The major barrier for using micro- 
computers as communication aids, 
however, is the need for custom inter- 
facing to achieve optimum speed. 
This usually involves the develop- 
ment of special interfaces not com- 
mercially available. As I will discuss 
in more detail later, the use of custom 
hardware in conjunction with stan- 
dard computers can negate many of 
the advantages of using a microcom- 
puter in the first place. Care must be 
taken, therefore, when making a deci- 
sion between an adapted microcom- 
puter and a specially designed aid to 
solve problems in this area. 
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Rugged, simple, dependable. 


RCA Interactive Data 
Terminals as low as $236... 


Reliable, portable RCA VP 
3000 series Interactive Data Ter- 
minals feature: video and audio 
output; color-locking circuitry for 
sharp color graphics and rainbow- 
free characters; reverse video; 
tone and noise generator; 20 and 
40 character formats; resident and 
programmable character set; LSI video and microprocessor con- 
trol. All have a unitized 58-key, 128 character keyboard with flexi- 
ble membrane switches, plus the features of the ASCII key- 
boards below. 


VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod- 
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
has expansion interface and 16-key calculator keypad. As low 
as $265." 


VP 3303 Interactive Data Terminal. Similar to VP 3501, 
without modem or calculator keypad. Has selectable baud rates 
and RS232C/20Ma current loop interfaces. As low as $246." 


VP 3301. Same as VP 3303, without RF modulator. As low 
as $236.* 


...and RCA ASCII Encoded 
Keyboards as low as $49. 


НСА VP 600 series ASCII Кеу- 
boards feature: flexible membrane 
keys with contact-life over 10 mil- ! 
lion operations; unitized keyboards 
are spillproof, dustproof with finger 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry; 5V DC oper- 
ation and 58-key, 128-character keyboard, selectable “upper 
case only." 


VP 616. EIA RS232C compatible, 20 mA current loop and 
TTL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $78.* 

VP 611. Similar to VP 616 with 8 bit parallel output. As low 
as $59." 

VP 606. Same as VP 616, less calculator keypad. As low 
as $65." 

VP 601. (Shown) Same as VP 611, less calculator keypad. 
As low as $49.* 


To order, or more information, call toll-free 800-233-0094. 


In РА, 717-393-0446. Or write: 


НСА MicroComputer Marketing, | 
New Holland Avenue, 
Lancaster, PA 17604. 


"OEM quantity prices. 
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Information resource/manage- 
ment: Disabled individuals could use 
a microcomputer for information re- 
source/management in all of the same 
ways that able-bodied individuals 
сап. In addition to these uses, com- 
puters can help physically or sensori- 
ly disabled individuals to access 
materials that would normally be dif- 
ficult for them to handle in a number 
of ways. Sensory or, particularly, 
physical disabilities may prevent 
these persons from making effective 
use of notebooks, filing systems, 
calendars, dictionaries, phone lists, 
etc., due to their inability to quickly 
manipulate and scan these materials. 
Microcomputer-based systems with 
interfaces designed specifically to 
work with the individual's residual 
capabilities can provide effective and 
efficient means of paralleling all of 
these functions. At present, most of 
these applications are in the area of 
user-generated information storage 
and retrieval, although in some cases, 
such as a dictionary, materials or 
databases are being developed for 
general use and dissemination. 

Security/monitoring systems: А 
major barrier to the ability of many 
disabled or aging persons to live inde- 
pendently is the lack of effective and 
economical means to ensure their 
safety and the ability to summon 
help. Some ways in which a micro- 
computer could aid in these indepen- 
dent living endeavors would be 
through the provision of mechanisms 
for physically disabled individuals to 
control the locks and windows in 
their homes, emergency-call systems 
for individuals who have difficulty in 
making a call or who are unable to 
speak, monitoring systems for per- 
sons who could fall or in some way 
render themselves unconscious and 
unable to call for help, and medica- 
tion-reminder systems. 

À monitoring system could run pe- 
riodic checks and call for help if the 
individual does not respond to the 
system's queries. Reminder systems 
can be developed both ta provide 
reminders as to when medication 
should be taken and to check whether 
certain actions necessary in the taking 
of the medication (e.g., opening the 
refrigerator) have been done. Lack of 
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Microsoft's RAMCard with RAMDriv 
takes the whir, click and wait 
out of the вм РС 


. 128K, 192K ог 256K), documenta- 
“а “ tion, a diskette which adds 
ы RAMDrive and, a full one year 
warranty. 


More tools for IBM. Microsoft 
wrote PC-DOS, the standard operat- 
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a full range of languages, 
applications programs and utilities 
for the IBM PC. The addition of RAMCard 
with RAMDrive is our way of saying that 
Microsoft will continue to offer more and 
better supported tools for the IBM PC, 
See for yourself. Ask your Microsoft or 


ІВМ PC dealer for a demonstration of both 
main memory and disk features of the Microsoft 


Solid State Disk. When you add the Microsoft" 
RAMCard to your ІВМ” Personal Computer, t 
also add RAM Drive, which lets you use 
memory as you would normally use a 
disk. That gives you "disk access" 
that's typically БОХ faster than 
disk. Without the whirring, 
clicking and waiting of mech- 
anical data access. 


Fast and easy. You simply 
designate a portion of 
memory as "disk" RAMDrive q 
takes it from there, instructing 
the program to go to RAM rather 
than disk whenever data access is 
needed. The result is faster, smoother, 
no-wait computing. 


64K to 256K. You can start smail, but think big. RAMCard with RAM Drive. It's solid state memory 
Start with 64K апа add Microsoft RAMChips" you can also use like a disk. And it takes the whir, 
in 64K blocks. Or, buy the full 256K now. Either way, click and wait out of the IBM PC. 

you get both RAM and "disk" capabilities. All in a BETTER TOOLS FOR MICROCOMPUTERS 
single slot. 


A complete subsystem. The RAM Card package 
comes complete with the memory board (64K, 
IBM is à registered trademark of International Business Machines Carp 


Microsoft, RAMChips, RAMCard. and RAMDrwe are trademarks of 
Microsoft Corporation 


CROSOET 


Microsatt Corporation 
10700 Northup Woy 
Bellevun ЧУА SEM 
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response to these reminders could be 
used as an alerting signal to the moni- 
toring/call system, which could, in 
turn, summon aid. 

Cognitive and language-processing 
assistance: Congenital or acquired 
conditions often leave an individual 
with impaired cognitive processing. 
In some cases, it is a general process- 
ing deficit, as in mental retardation. 
In other cases, it is a specific dysfunc- 
tion of a particular process, such as 
short-term memory or the ability to 
program speech or remember names. 
The greatest obstacle to identifying 
effective applications of microcom- 
puters in these areas is the limited 
knowledge about the processes and 
remediation methods in general. The 
prospect of microcomputer-based 
cognitive prostheses is still beyond 
the current state of the art but not 
beyond the imagination. The use of 
microcomputers in remediation, 
however, may be much closer and 
more realistic, especially in areas 
where extensive drill and practice are 


Now add time- 
keeping capability to your 
Н5-232С compatible 
computer. The Hayes 
Chronograph calendar, 
clock coordinates and 
logs system activilies by 


date and time... down іо the second. 

The Chronograph is ideal for 
Dusiness or home applications. Use il 
with your computer lor timing everything 
from time-sharing access.. to electronic 
mail and lights and sprinklers. 


en) | TOR ‘ ыы 


associated with the remediation pro- 
Cess. 


Providing Standard Functions 

As I stated previously, it is impor- 
tant for disabled individuals to be 
able to use microcomputers for the 
same purposes as everyone else does. 
These purposes include word process- 
ing, computer games, computer- 
aided instruction, contrel (including 
environmental control in both the 
home and job site), financial plan- 
ning, management, and general com- 
puting. In some cases, the disabled in- 
dividual may use these standard 
capabilities (e.g., word processing) to 
help offset specific disabilities (e.g., 
inability to use a pencil). More and 
more, however, individuals need to 
access the standard computer pro- 
grams because computers are an in- 
tegral part of their education or jobs. 
As our society in general incorporates 
the use of computers into every facet 
of daily living, access to them is be- 
coming more and more essential. 


Plus Chronograph is 
designed to stack neatly 
on lop of other Hayes 
Stack сотропелі syslems 
-- like the RS-232C com- 
patible Smartmodem 
(Each requires a dedi- 

cated HS-232C port.) 

Keep your computer system up-to- 
dale with the Hayes Stack Chronograph. 
Only $249 al computer stores every- 


where. Theres no (31 1 


better time. 


Hayes Microcomputer Products Inc. 5835 Paachiree Comers East, Norcross. Georgia 30092 (404) 440-8701 
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In order to provide disabled in- 
dividuals with the ability to run stan- 
dard software programs, transparent 
modifications that can circumvent the 
individual's particular disabilities 
need to be developed. (The word 
transparent is used here to refer to a 
technique that is invisible to any stan- 
dard software programs—that is, 
modifications cannot be detected by 
any piece of standard software when 
this technique is used.) À completely 
transparent modification does not in- 
terfere with the standard program in 
any way. Similarly, the standard pro- 
gram cannot interfere or negate the 
modification. А few examples of 
transparent modifications may be 
useful here. 

The simplest example of a transpar- 
ent modification is a weight on a 
hinge that can be tipped to hold down 
the shift key. This mechanical modifi- 
cation can allow a one-handed or 
one-fingered (or headstick) typist to 
enter shift or control characters on 
the keyboard. There is no way for 
computers to tell in what manner the 
individuals are entering data, and any 
programs will run without modifica- 
tion. 

А somewhat more flexible modifi- 
cation may be the use of a keyboard- 
emulator module, which would be in- 
serted into the computer between the 
keyboard and the main computer 
board. Electrically, this keyboard 
emulator would look exactly like the 
standard keyboard. As a result, it 
would be impossible for the processor 
(or any software) to tell that the 
signals coming to it were not coming 
from the computer's keyboard. 

The keyboard emulator would 
have a connector on the side that 
would accept RS-232C serial, paral- 
lel, or any desired signal format and 
inject the characters received into the 
computer as if they were typed on the 
keyboard. In this manner, persons us- 
ing any one of a large number of spe- 
cial communication or control aids 
could directly contro! the computer 
as if they were typing on the key- 
board. 

Because the special communication 
aids can be custom fitted to the in- 
dividual, they can be selected to op- 
timize the individual's physical con- 


A GALAXY of features makes the LNW80 
remarkable. computér. As you explore the 
LNWBO, you will find the most complete, 
powerful, ready to run, feature-packed per- 
sonal and Бивіпб55 computer ever made into ` 
one compact solid unit. i. 


= 


= 


fully hardware and software compatible wi 
the Modell. Select from a universe,of hardware 
accessories and software - from VisiCalc? to 


MODEL | count. m А 


space games, your LNW8O will launch you _ 


into a new world of computing. 


чє 5 


FULLY LOADED - А full payload includes &n ^ 


œ total display control - 


on-board single and double density disk | 


controller for 5 "па 8" sifigle or double 
sided disk drives. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM, 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 
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ашу cor ТЕ же sets LNWBO com- 
puters apart from all the rest. Integrated into 
D vd solid steel case of the LNW80 is a 

г ofessional 74-key expanded keyboard that 


qum twelve key numeric keypad. 
mc 2 icy RESOLUTION GRAPHICS & COLOR- 


The Stunning 480 X 192 resolution gives you 
in color or black and 
white. The choice of display formats is yours; 
80, 84, 40 and 32 columns by 24 or 16 lines in- 
any combination of eight colors. 


РУ for twice the orii қаса Тһе LNWBO 
erforms all iE. in its class. 


= E 
- 
.. = 


Our. down to earth, price won't send you into 


orbit hai 


E WAL NU T "lustin. CA, 
(7 1-1) 641- 5850 T 1M)! 514 5977 


Monitor and Disk'drreos norincluded 
TM Personal Sottware, Inc' 
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“Oryx software 
Quality Discount 


GUARANTEED LOWEST PRICES! we will match any 
advertised price. Just show us the ad. 


APPLE 
Ari $ci Magk Window — . $ 78 
Dos Boss 22 
Utility City — 
Apple Panic 25 
Teather Plus Р . 25 
Continental СРА каў. 
modula ва. ; 210 
Depreciation planner 335 
Catamos Real Est. Analysis 110 
Datascit Micrppainter 30 
Denver Software 
Financial pariner -— ЖЕН 
Pascal Tutor 108 
Pascal Programmar ы. 2 ВВ 
Duosoft Business Planner 265 
Edu-wars сотри-тайс . 2. 22 
Ellis Camputing 
Nevada Cobol $159 
Nevada Pict. . 129 
Nevada Edit 99 
Appiitetion phg. эз. 22 
Hayden Software 
Datagraph 5 39 
Hislogeaph 25 
Appasah Compiler 3.2 180 
Apple pie Series ва. : 109 
Howard Soliware 
Real Estate Analyzer "2 


Тат реврасог "82 
Тах properer slate: CA.NY/NJZIL % 


105 

Datader Я . 5125 
Easywriler 162 
Eacymaver 88 
Easyjack (Combo) 262 
Еазутайвг 162 
Microfocus 

Cis Cobo! Std $775 
Ғагта-2 17% 
MicroPro 

Wordslar $229 
Майтагра x B5 
Calentar қ 145 
Spallsiar 145 
Games 

Sargon |! $ 25 
ӘЛЕГЕ 32 
Deadline 32 
Crassword Magic 18 
Misc. 

Mathemagit £ $ 80 
Spallguard 287 
ЕбМ 6502 . 81 
Locksmith 9% 
Supe Srresn 1 108 
A-stat 79 140 
Malling Hs). 48 
6.0 C. | luti Acctg. system 1,800 
Staneware DB Master. . 1% 
Muse Software 

Super Tart 11 $125 
Аййгаз book Vs 
Form letter . 07 
ша РЫ 52 


And Many More 


CPIM 


MicroPro 

Wordstat . $235 
Meilmerge 55 
Cakstir . 188 
Әрі! т 150 
Superaart | 170 
Microsoft 

Bask 80 . $285 
Basic Compiler 325 
Fariran 80 345 
Cobol 80 570 
Macro BD 140 
Peachtree 

General Ledger 5399 
Accounts Весвімаінех 398 
Áccounts Payables J99 
Inventory à 399 
Payroll 399 
Property Management 799 
CPA Cilant Write-up 799 


Star Computer System 
G/L, A/A, A/P or Pay. 


Legal Times Billing 5% 
Ргорапу Management . 845 
Sorcim 
Suparcalc $225 
Trans 86 115 
Ас 155 
Supersoft 
Diagnostic | 5 48 
Diagnostic H . . LR] 
Disk Docior  . . M 
Fortran 215 
C Compiler 175 
TCS 
GL, А/В, АХР, or Pay. $ 79 
АЙ modules stove . 265 
Module Сотрнг 98 
|nvantory 95 
Ashton - Tate 
D Base 1 $595 
Byrom Software 

160 
85ТМ5 180 
Digital Research 
Pascal MT + 
MAC $ 85 
510 (8080 Debugger) 65 
1510 [280 Onbugger) ‚ 90 
CP/M2?2 .. ‚ 149 
Ç asic 2 97 
PL/1-B0 449 


And Many More 


IBM РС 


Wordstat =? . $285 
Mallmerge ; 95 
EasiwrüarH — . 299 
Easispeller 149 
Crosalalk ‚ 129 
DataBase Manager 170 
Mailing List 5 
Vedi . 165 
CP/M B6 295 
Write-on . А S00 .. bi) 
Move n . . 128 
Spaliguard . i ‚ 241 
East (Exac. асс Sys.) (0.525 


Accessories! 
| Hardware 


Boards 


Co Precestors BB card (Ар. 11) 


Softcard (250 CP/M Ар. li) 
CPS Maultitunctian 
Mountain A/D + D/A 

CCS 12K ROM/PRDM . 
CCS A/D Converter 

ofS Serial Aiynch 


Applascope (your Арри s3 an 


ÜscHiposcona) , 

Videx Enhancer | 

K & D Enhancer 

Dan Paymir (сұға! cade 
ALS Smarterm 

ALS Z-card hs 
Percom Doubler 1 

BH 3 Full View 80 {АТОО} 


$795 


Bii 332X Матогү (АТ400/800) 159 


BYAG П5-1 (RAX. 280, СРМ 
lor ІВМ РС) 

байатас 64K [IBM PC) 
Videz Micromodem Chip 
Xedax Baby Blus (IEM РС). 


Quadram Deluxe Board (IBM PC) 495 


Quadram 128K Ram [IBM РС) . 


Micralazer BK Printer Ві 135 
Versacard 218 
Computers 

Саттобоге/ Atari/ NEC / 
Xerox 

Call for Price Information 
Monitors 

бітпек ¥ideo 300 $217 
Amdek AGB Color 750 
MEC 12” Hires Graan 175 
Sanyo 12” Hiras Grean 220 
TECO TM - 12 GX Grenn 147 
TECO RGB t3'' 525 
Modems 

Novation Appla-Cat 11 $350 
Hayas $martmedem 225 
Micromodem (1 319 
Chronograph 199 
Printers 

Anadax 9500 Series 11,58) 
Epson $Call 
Diablo 630 2,200 
NEC 3530 1,890 
NEC B023A 525 
Okidats Mictrolina AZA 535 
Okidats Microtina 83A  . 7% 
Prism 80 (w/ 4 options]. 1.177 
Prism 132 |ш/ 4 options} 1.785 
Smith-Corona ТР-1 ты 
Disk Drives 

Rane Elhe 1 (Ар. il) $335 
Rana Controller (Ар 11) 110 
Micro Se) A35 (Ap. I) 399 
Micro Sci A40 (Ар. 11) 385 
Місто Sci A70 540 
Micro Sci Contrallar (ap. о... Ж 
Tendon TM - 100-1 299 
Tandon TM-100-2 . 309 


And Many More ^ 


One Stop Shopping а! 
tea А іле Prices 


Write for our Free Catalog 


ORDER TOLL FREE - Outside WI - 


Please: 


1-800-826-1589 


е Wisconsin residents - add 5% sales tax 


» Add $3.50 for shipping per software and small items. 
Call regarding others. 


« Foreign - add 15% handling charge. Shipping extra. 
е Visa, Mastercharge - (Add 4%) 


We weicoma: 


е Checks (Allow 1-2 weeks for clearing) 
« COD (Add $1.50 per shipment) 


For technical information & in Wisconsin: 715-848-2322 


Oryx Software • 205 Scott St, Dept. AG • Р.О. Box 1961 
Wausau, WI 54401 
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trol and communication rate. One in- 
dividual might be using a "brow 
switch" and a special scanning dis- 
play. Another individual could Бе us- 
ing a light-beam headpointer. Still 
another might use Morse code or 
some other encoding system that re- 
quires the individuals simply to look 
at the characters they want on a dis- 
play. 

The outputs from these displays 
would then be fed into the keyboard 
emulator and then into the computer 
as "input from the keyboard." Such 
an arrangement would be completely 
transparent and allow these individ- 
uals to utilize any software controlled 
from the keyboard. (Game-paddle 
emulators can also be used to access 
other programs.) 

In order to allow use of the com- 
puter in its normal fashion, most key- 
board emulators also accept input 
from the keyboard and pass it along 
to the computer as well. Thus, with 
the keyboard emulator in place, the 
computer can be used in the standard 
way by disabled individuals. 

Equipping one or more computers 
in a classroom with such keyboard 
emulators would allow disabled in- 
dividuals with special communication 
aids to access and utilize the same 
educational programs and course- 
ware as the other members of their 
class or school. Similarly, if a com- 
pany had a terminal with an emulator 
installed, the terminal would be 
usable by disabled as well as able- 
bodied personnel without any modifi- 
cation to the company's systems or 
software. Because the module plugs 
in between the keyboard and the pro- 
cessor, it can also be removed at any 
time (and the keyboard plugged back 
into its normal slot) for testing or 
maintenance of the computer or ter- 
minal, Smart keyboard emulators can 
also be plugged into themselves to 
run self-diagnostics. 

Another transparent modification 
deals with output rather than input: a 
special audio screen is connected to 
the computer's bus; instead of creat- 
ing a video image, however, it has a 
special flat tablet that lies on the table 
beside the keyboard. As blind in- 
dividuals move the cursor around on 
the tablet, they can cause the tablet to 
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е Upgradable tù VIP™ G+ 
| $4900» 
ie іе гез of the МІР' МС plus: 
Ф А 5е і port with full RS232 i 
E] are baud rate control írom]10 to 9600 baud 
rig. : vir™ py $11900* 
e Time of day ^al time-keeping ability an i card featuring: = 
т и» ‚ e Complete software formating "a Ж. 00% 
© Program limer, а Offset time/date/day readout VIP 1. ай ; $149 
ў | an Interface card featuring: 
МІР! Care - "Versalile Interface Peripheral" е Two parallel ports е One serial port. 3 
(Available for EPSON, NEC, C-ITOH, IDS PRISM, OKIDATA and VIP'" Graphics Diskette [HT 
other graphic printers soon.) 4 А 
Ж the person who already o palle! interface 
VIP™ G- The Ultimate Graphics Card $11 ps cable. Features: ht 
A Centronics Parallel Interface and Cable featuring Ж ө Full VIP™ I software capabilitie * 
ә Text and graphics screen dump routine е Plus side-by-side twin picture capability 
° Graphics with inverse & emphasized modes è Self i ж 
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Microcomputer Business Industries Corporation 


Suite 200 ө 1019 8th Street 
Golden, Colorado 80401 
(303) 279-8438 TWX: 910-934-0191 


National and international ` 
dealer inquiries welcome. 


Apple n а почт ні of Apple Computer Им. MB, Applet, VIP, and Datebook are t adernarks of Mi rocompuirr Sunes {петел Corporation, 


read out the words or letters their 
hands are "over." Іп this fashion, 
blind people can easily scan the 
screen and have it read off the con- 
tents in any random order they 
desire. Because they can move their 
hands around on the tablet, they can 
also get a "special feel" for the infor- 
mation. Because it is impossible for 
the main computer (or its software) to 
tell that this system is in place or in 
use, any software that uses the video 
display and pronounceable characters 
can be used by the blind individual. 
Thus, an individual would be able to 
access and use most standard soft- 
ware without modification. 

It's obvious, of course, that pro- 
grams that use a video display are 
designed for individuals who can see. 
The screen presents information to 
the user in a parallel format—that is, 
the information on the entire page is 
presented to the user at one time. 
Blind individuals using the above 
modification would be able to "see" 
the screen only a word or a character 
at a time. This would be equivalent to 
sighted persons trying to read and 
make sense out of words on a screen 
by looking at the screen through a 
soda straw (a character at a time) or a 
small tube (a word at a time). Al- 
though they could figure out what the 
screen said, the effectiveness of the 
visual display is decidedly decreased, 
and the organization and presenta- 


tion of much of the information on 
the screen may be far from optimum 
for this type of "serial" input. 

For this reason, programs written 
specifically for use by blind individ- 
uals use considerably different 
strategies for organizing and present- 
ing information. Thus, although the 
audio-screen technique just described 
does provide access to standard soft- 
ware for blind individuals, it does not 
give them equivalent access to that of 
sighted individuals; nor does it give 


ee | 
The audlo-screen 


technique doesn’t 
give the blind 
equivalent or even 
optimum access. 


them optimum access, Unfortunately, 
the software that has been optimized 
for use by blind individuals is an ex- 
tremely small fraction of the software 
generally available. It is likely we will 
see the amount of this software in- 
crease with little improvement in 
quality. As a result, such non- 
optimum approaches as the audio 
screen will play an increasingly im- 
portant role. 

In the design of aids for the dis- 
abled, insights into the practical 
aspects of using special modifications 
(such as that gained by the tube 


The A2-3D1 
Graphics Family... 


professional graphics 


for you 


and your Apple Il. 


Sul Kec [e 


аана СЕП, 
Edgebrook Drive 


deti ni IL 61820 
(217) 359-8482 


Telex: 206995 
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analogy above) can provide program- 
mers with a much better understand- 
ing of the problems they are trying to 
solve and can lead to design of much 
more effective special modifications. 


Semitransparent Modifications 

Hardware intervention is almost 
always necessary to achieve full 
transparency, Hardware intervention 
ensures complete transparency but 
comes at a higher cost. As a result, a 
number of strategies, termed semi- 
transparent, have also been devel- 
oped to work with some but not all 
software. 

Some of these techniques take the 
form of special software routines that 
are hidden in infrequently used por- 
tions of memory. Vectors within the 
operating system are reset to cause 
the computer to access special 
pointers instead of the normal key- 
board-servicing routines. These pure 
software routines are often loaded 
from disk into the computer just prior 
to loading the standard program. In 
some cases, the routines may be auto- 
matically loaded when the computer 
is turned on. The individual can then 
use the special routine to select and 
run other programs. 

The major drawback to modifica- 
tions of this type is that they usually 
rely on pointers that may often be 
reset when more sophisticated or 
complex programs are loaded into the 


Map of the University ol illintas campus 


constructed with A2-GE 1 and A2-3D02. 
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THE BEST GETS 


Available NOW! 
ComboPlus with 


Real-Time-Clock 
as shown Model MR-128SP 


Fully field upgradeable 
64K-256K Parity Checked Memory 
Parallel Printer Port (IBM compatible) 
Real-Time-Clock (MS-DOS support standard, CPM/86 support available) 
Async Com. Port (IBM compatible) 

Other products available for ІВМ PC: 1) 2780/3780 Bisync Emulation package; 2) Advance Com. card - Async, Bisync, 

SDLC, HOLC; 3) Expansion parity memory - 64К-256Қ; 4) Disk++ (memory, Async & disk host adaptor; 5) Original Memory 


Combo; 6) Async Communication Card - (1 or 2 ports); 7) Wire Wrap Card (13.1" X 4"); B) Extender Card. 
Ask for AST products at your local Computerland stores. 
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RESERRCH INC. 
2691 Richter Ave, Suite 104, Irvine, CA 92714 (714) 540-1333 Dealer inquiries welcome 


Look W ho 


Picked the Peach. 


Did You? 


They did. 


And perhaps you did too. If you 
own an IBM Personal Computer," an 
Apple III," a Zenith Z-89" ora 
Hewlett-Packard HP-87; you've had 
the chance to pick Peachware™ All 
these companies chose Peachtree 
Software" to get the most out of 
their machines for you. 


And with good reason. Peachtree 
Software is the recognized leader in 
business software for microcomputers, 
with a reputation for comprehensive, 
well-designed packages, easy-to-use 
documentation and Peachcare " — our 
own array of support services un- 
matched in the industry. 


With integrated systems like the 
Peachpak" 8 Accounting Series — 
General Ledger, Accounts Payable, 


processor and including the Peach- 
Calc Electronic Spreadsheet, Spell- 


ing Proofreader, Mailing List Manager 


and Telecommunications, expands 
the power of Peachtree Software 
to all areas of the office. 


Those qualities made our software 
the natural choice of these big manu- 
facturers. But they're not the only 
ones who've picked a peach. So have 
tens of thousands of individual users 
of the better CP/M " — compatible 
microcomputers. 


If you haven't picked the Peach, 
isn't it about time you did? 


Accounts Receivable, Sales Invoicing, 
Inventory Control and PeachPay " 
Payroll — Peachtree offers the manager 
unprecedented control over his critical 
accounting activities. And the Peach- 
pak 9 Office Productivity Series, 
based on the PeachText™* word 
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“Ме improved Magic Wand,” and it's sa good 
we pul our name on it. 


Please send me information on Peachware™ by Peachtree Software. 
Name: 
Company: 
Address: 


ӘЙ — 1 — n uuum. бен Zip: 


lama: Q prospective dealer [user of software 


Peachtree Software Incorporated ап MSA company 
3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326/(404) 266-0673 


ІВМ is a trademark of International Business 
Machines Corp. 
Apple Il] is a trademark of Apple Computer Inc. 


2-89 is a trademark of Zenith Corporation. 
HP-87 is a trademark of Hewlett-Packard Company. 
CP/M is a trademark of Digital Research Inc. 


Peachware, Peachtree Software, Peachcare, 
Peachpak, PeachPay, PeachText and PeachCalc 

are trademarks of Peachtree Software Incorporated, 
an MSA Company. 


Copyright 1982 Peachtree Software Incorporated, 
an MSA Company. 
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computer. [n addition, many of the 
more advanced programs consume all 
of the available memory space, total- 
ly wiping out such special programs. 
In some cases, special programs can 
be hidden in ROM (read-only mem- 
ory), and special strategies can be in- 
corporated that allow them to con- 
tinually retake control of the com- 
puter even while more complex pro- 
grams are being run. However, this 
approach again requires the use of at 
least some special hardware. 
Examples of purely software modi- 
fications are the programs written by 
Peter Maggs at the University of Illi- 
nois, Champaign-Urbana (see refer- 
ence 1) to provide a voice output of 
video-screen contents (using a variety 
of speech synthesizers). Ап example 
of the ROM-based approach is the 
adaptive-firmware card developed by 
Paul Schwejda for the Apple II (see 
"Adaptive-Firmware Card for the 
Apple II” by Paul Schwejda and 
Gregg Vanderheiden, page 276; 
see also reference 2). In the case of the 


adaptive-firmware card, the modifi- 
cation is essentially transparent to 
most programs except those that have 
critical timing loops around keyboard 
input routines (the adaptive-firmware 
card "steals" the microprocessor dur- 
ing these periods). 

The SHADOW/VET  voice-entry 
terminal for the Apple (by Scott In- 
struments) is another example in this 
category. The SHADOW/VET allows 
total control of the Apple using voice 
commands. Except for programs that 
involve critical timing loops around 
input routines, the SHADOW/VET 
can be used instead of the Apple key- 
board for all operations even inside 
protected programs such as Visicalc. 
(Some keyboard use is necessary dur- 
ing initial voice programming of the 
unit.) 


Multilevel Program Processing 
and Multitasking 

Іп addition to the transparency 
problem, designers must understand 
two other concepts that are important 


SAVE OVER 25% 
ON YOUR PC UPGRADES 


ANATRON MULTIFUNCTION RAM BOARD ыма 450 


Socketed for easy memory expansion 


е Each port individually disabled 


Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 


е Two RS 232 ports configured as COM1 апа COM2 


e Base address 


selectable on any 64 KB boundary All features fully compatible with ІВМ PC | 


EVERYTHING FOR THE PC 


HARDWARE 

Ө Disk Drives: 

Single Sided [160 kb] 

Double Sided [320 kb] . . 
© RAM Expansion Packages for 

Mother Board [16 kb} . 

Memory Expansion Board [64 kb) 
€ Printers |МЕС, EPSON, ОКІОАТА) 
€ Monitors (NEC, ТЕКО, AMDEK] 
€ Diskettes (3М224461 


9 Extension Cables for: 


$239.00 
$305.00 


. $25.00 
« $130.00 


SOFTWARE 
® Condor DBMS 
6 Ed-Word* Screen Editor/Word Processor 
@ Rat TRAX (color screen dump utility] 
€ NECPRINT [NEC 8023AC print utility] 


More hardware and software coming. 
Call for details. 


AEGIS SYSTEMS 


402 West Bennett Street, Saline, Michigan 48176 


Р.О. Box 401 
Terms FOS Saline 
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to the development of many micro- 
computer-based assistive systems, 
particularly for extremely motor-im- 
paired individuals. The first concept, 
multilevel program execution, refers 
to the ability of programs to be 
stacked so that the output of one pro- 
gram serves as the input to the next 
(for example, a special one-switch in- 
put program feeding a communica- 
tion/spelling acceleration program 
feeding a standard text editor or other 
standard program). Multitasking 
refers to the ability to jump back and 
forth between different programs 
while keeping all programs active in 
memory in the computer at the same 
time (see reference 3). 

The need for multilevel program 
execution stems from practical con- 
straints in the development of pro- 
grams for disabled individuals. If you 
had unlimited funds and time, you 
could develop a single program which 
contained all of the following: 


e input routines (one-switch scan- 
ning, Morse code, optical headpoint- 
ing, etc.) 

* acceleration techniques (abbrevia- 
tion expansion, word/phrase capabil- 
ity, word prediction, etc.) 

ғ function programs (text editing, 
spreadsheet programs, games, educa- 
tional programs, etc.) 


Similarly, if all of the software 
were to be written by one group at 
one university (or company or reha- 
bilitation center), then the software 
could be written in compatible mod- 
ules that could simply be linked to- 
gether to form the configuration 
desired by а given individual. 
Because neither of these proposals is 
practical, especially in light of the ex- 
treme variety of programs and func- 
tions that would be required on the 
third level, some type of program 
nesting is going to be required. 

The need for multitasking can best 
be seen by first imagining an average 
person sitting at his desk, working on 
a problem, when the phone rings. He 
turns and answers the phone. The 
caller, a colleague, is asking for infor- 
mation for a project she's working 
on. While on the phone, the person 
pulls out a file, runs off some calcula- 
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Is your 2-80 С object code larger than it needs ro be? 
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Compiler Starting with rhe finesr "pure" C-ro-8080 crosscompiler 
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tions, and makes some notes based on 
feedback from his colleague. He then 
hangs up and goes back to his writ- 
ing. 

А severely physically disabled in- 
dividual who uses an assistive micro- 
computer-based system would need a 
multitasking capability to accomplish 
this. First, he would have had to sus- 
pend what he was doing (without de- 
stroying it or waiting to update and 
store it) before answering the phone. 
While on the phone, he would need to 
access his information system, use his 
writing system to make notes, and 
use some computing capability before 
hanging up the phone and reentering 
the program he had suspended as the 
phone rang. During the process, he 
would need to enter and exit from 
several programs and routines with- 
out losing his place in any of them, 
thus requiring multitasking. 

As with the multilevel program, 
this problem would not exist if it were 
possible to write a single, all-encom- 
passing program for each individual. 
The program could then be written to 
allow suspension of activity and 
jumps from one section to another. 
This approach, however, would not 
allow the individual to take advan- 
tage of any of the standard software 
constantly being written and up- 
dated. lt would also deny him access 
to the programs being used by his 
peers, as well as programs that may 
be necessary for him to access as part 
of his education or employment. 


Approaches to the Multilevel 
and Multitasking Problem 

Although current microcomputer 
operating systems do not allow multi- 
level and multitasking activities, 
more sophisticated operating systems 
are continually being developed. 
With the increasing memory and pro- 
cessor capabilities of the newer gener- 
ations of microcomputers, designers 
can begin to consider the develop- 
ment of special versions of operating 
systems specifically designed to allow 
these types of multilevel and multi- 
tasking operation. 

If the systems were configured to 
look like one of the many standard 
operating systems from the outside, 
they could in fact run standard pro- 
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143,360 bytes of 005 3,3%... with similar performance 


on DOS 3.2.19, Pascal®, or CP/M® operating systems. Call or write for specifics and pricing information. 


And, the disk enclosure mates perfectly with APPLE EXTENDED WARRANTY — Fourth Dimension Systems 
cabinetry. Suggested retail price: $329.00 (dealer offers a 12-month parts and labor warranty at no cost 
quantity discounts available). to you. 
"ulitizes Siemens 100-5 mechanics 
£a rad 3 EXCLUSIVE DISTRIBUTORS: 

AAA dd 9 uf Advanced Computer Products, 1310 "B" E. Edinger, Santa Ana, CA 92705 (714) 558-8813 

DIMENSION 4 Electronics Associates, 5808 Lord Harrison Ct, Virginia Beach, VA 23464 (804) 420-2361 

i =. SYSTEMS Floppy Disk Services, inc., C.N. 5212 Princeton, NJ 08540 (609) 771-0374 


CONTACT: Fourth Dimension Systems, 3100 W. Warner Avenue, #7/Dept. 1, Santa Ana, CA 92704 (714) 850-1228 
APPLE, APPLE Il, 005 321 and DOS 3.3 are registered trademarks of Apple Computer, Inc. Pascal is a trademark of UCSD, CP/M is a registered trademark of Digital Research, Inc. 
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stopped ringing? 
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ring? 
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INTERSTATE PHONE REMOVES 
THE CORD 

...and you have freedom of phone 
movement like never before! Your 
phone goes where you go! Take it 
from room to room —- anywhere in 
your office. Take a break in the 
patio, pool or garden. Work way out 
in the garage, basement or drive- 
way. The Interstate Phone is there 
at your side. 

EXTENDED RANGE 

Here is truly the ultimate in cord- 
less phones. The Interstate Phone 
has unbelievable sound fidelity — 
with an extended range of up to 600 
feet. The entire unit — 10.5 ounces 
— attaches lightly and easily to a 
belt, or slips into a pocket. Yet you 
can receive or place calls to any cor- 
ner of the world. 

YOU OWNIT | 

The Interstate Phone is wholly in- 
dependent of the phone company. 
Even its installation. FCC registered 
and U.S. Government approved for 
| direct connection to any existing 
phone jack. Installation and month- 
ly charges are eliminated. 

STILL MORE FEATURES 

The Interstate Phone unit includes 
i everything you need: Phone * base 
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rotary or pushbutton systems • 
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phone jacks. 
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MEMORY SYSTEM 
The last number called is stored in 
the memory and is automatically 
rediaiad — just push one button — 
great to reach forever busy numbers 
— saves redialing a string of codes. 
BATTERY RECHARGING CORD 
Still another Interstate Phone өх- 
clusive! A great new way to keep 
your phone charged — with no need 
to return it to its base unit. А charge 
cord is provided, to plug into any AC 
outlet in the house. Which means 
the base can be tucked permanently 
out of sight AND the phone is 
anywhere you want it — being 
charged. 


GUARANTEE satisfaction is complete- 


ly guaranteed! Use the Interstate | 
Phone for 15 days in your office, or | 


home. Not pleased? You owe nothing 
— not even an explanation. Just 
return for complete, prompt refund. 
Please note: Equipment used for 
business purposes is tax deductible. 
You have everything to gain, and 
nothing to lose (in fact, you'll wonder 
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Total $ enclosed. 
NAME 

ADDRESS 

CITY STATE 
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grams along with special-function 
programs. At present, such "super 
operating systems" do not exist, 
Moreover, it would take a fairly high- 
capacity machine to successfully im- 
plement such a system. The bulk of 
the microcomputers being secured 
and supplied for disabled individuals 
today are of the much more limited 
variety, In addition, the software that 
the disabled individuals must access 
for their education or employment is 
also implemented on computers that 
do not have multilevel and multitask- 
ing capabilities. Ап alternate ар- 
proach therefore is required that can 
be implemented now with the existing 
systems. 


А Dual Central Processing 
Unit Approach 

Although a true multilevel, multi- 
tasking capability is not currently 
possible on smaller computer sys- 
tems, a reasonable approximation of 
one can be achieved using dual, 
nested computers. In this configura- 
tion, one computer would be used for 
the input and information accelera- 
Ноп programs as well as some special- 
function routines. А cable would con- 
nect this first computer to the key- 
board (or keyboard emulator) on a 
second computer. The second com- 
puter would be used to run the stan- 
dard software programs (the func- 
tion-level programs). 

Because the first computer would 
control the second computer through 
a keyboard emulator, any standard 
software programs could be run on 
the second computer without modifi- 
cation, At first glance, using two 
computers appears to be a brute-force 
solution: it is, however, the most flex- 
ible and straightforward method for 
dealing with many of the problems— 
and, in most cases, the least expen- 
sive. 

Because the function-level pro- 
grams would run on a separate com- 
puter, they would not require modifi- 
cation and could be written in any 
fashion and in any language. Because 
the entire first computer would be 
available for these programs, they 
could be written in a high-level lan- 
guage, thus lowering the cost to de- 
velop these special programs. Modifi- 


cations of these special programs for 
specific individuals would be much 
easier, and complex input routines 
and data structures could be used to 
optimize the specific user's control 
and rate of input. This approach 
would also be much easier to modify 
and adapt over time to match the in- 
dividual's changing abilities and 
needs (see reference 4). 

If two identical computers were 
used in a dual, nested computer ap- 
proach, the user would have a built- 
in hardware backup capability. If 
either computer went down, the other 
could be put into the input-level posi- 
tion. If the input-program package in- 
cluded some basic-function capabili- 
ties, the user would have at least a 
rudimentary system that could be 
used during the repair of the faulty 
computer or component. 

It is more likely, however, that the 
two computers would not be identi- 
cal. The system is designed so that the 
two computers do not need to be the 
same make, brand, model, or size. Ав 
a result, the first computer could be 
implemented on an inexpensive com- 
puter selected to provide only the 
capabilities necessary for the "first- 
computer" functions. This computer 
could then drive a much more expen- 
sive computer, which would be 
selected based upon the standard soft- 
ware programs the individual wanted 
to use. 

In fact, the first computer could ac- 
tually be used to control several dif- 
ferent second computers in different 
environments (an Apple II at home, 
an IBM at work, and an Atari 400/ 
800 when playing games with 
friends). In one system being devel- 
oped at the Trace Center, University 
of Wisconsin, an Atari computer is 
being programmed to function as a 
high-speed, screen-based, optical, 
headpointing input system with 
abbreviation expansion and dic- 
tionary lookup capabilities. The sys- 
tem can then feed into a wide range of 
second computers (including IBM, 
Apple, and Radio Shack) using key- 
board-emulator modules. In one case, 
the first computer (the Atari 400) 
costs less than many of the interface 
cards or accessories for the second 
computers, No matter which com- 


puter is chosen, the software avail- 
ability for the first computer is not 
important, because it will be running 
only the special input routines. It is 
the second computer that would be 
selected to match the standard soft- 
ware packages desired by the disabled 
individual. 


Conclusion 

Microcomputers are providing 
existing rehabilitation engineering 
programs and firms with valuable 
new tools in the development of spe- 
cialized communication techniques 


and aids. They are also opening up 
the rehabilitation engineering field to 
an entirely new group of individuals 
(programmers, etc.) who previously 
were unable to directly contribute 
due to the high overhead required in 
parts and equipment. Whereas work 
on custom electronic aids usually re- 
quired that an individual be part of a 
research team at a center, practical 
solutions can now be created with 
little or no hardware components 
other than the standard microcom- 
puter system and accessories. This is 
particularly true for special-function 
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Learning with Logo makes Logo 


come alive at home or in school 


Learning with Logo is the ideal intro- 
duction to Logo for children and adults. 
Written for children between the ages of 
ten and fourteen, the book is also 
perfect for parents and teachers who 
want to learn Logo from the ground up 
ог to use this unique language with 
children. Many of the projects and 
activities in the book were originated by 
children. 

The book starts from the absolute 
beginning with detailed information 
about the Logo system and basic com- 
mands for controlling the Logo turtle. 
Dozens of introductory turtle design 
suggestions offer each learner a way to 
create projects that are uniquely his or 
her own, while later chapters map out а 
rich universe of mathematical explora- 
tions in Lurtle geometry. 

The second half of Learning witli 
Logo goes beyond turtle graphics 10 
present a set of interactive computer 


games, quiz programs, and language ac- 
tivities thal introduce the learner to 
more advanced programming concepts. 

Special sections throughout the book 
highlight the powerful ideas contained in 
each activity and warn about common 
bugs and pitfalls. For adults, ‘‘Helpers’ 
Hints” explain important concepts more 
fully and offer practical teaching 
suggestions. 

The book features detailed instruc- 
tions for creating a Logo Procedures 
Disk (also available directly from the 
author) Ihat contains sample programs 
and a number of ‘‘tool procedures" 
needed to carry out the projects in the 
book. 

Daniel Watt has been involved in education 
as a curriculum developer, elementary school 
teacher, teacher trainer, and researcher. He 
worked for five years on a series of Logo 
research and develupment projects as а 
member of the MIT Logo Group. At preseni 
he ss an editor with BYTE Publications and 


contribuies regularly ro Popular Computing 
and BYTE magazines. 

Learning with Logo ís written specifically Jor 
users of rhe version of Logo developed at MIT for 
the Apple {f° and distributed by Terrapin, Inv. and 
Aref Software, Inc. Н contains appendices for users 
of Apple Logo* and TI Гора“. 
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puter language that not only enables gram with which parents and teachers 
educators to make full ana innovative can create a programming environment 
use of the teaching potential of modern for preschool children. The book also 
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Readers of this book will see that burgeoning Logo movement with this 
the designers' vision of Logo as a virtu- comprehensive, detailed guide to the up- 
ally unlimited educational tool has now and-coming computer language of the 
become a reality. Logo enables even Eighties! 
young children to use the computer in : : T$ 
rewarding, self-directed projects, while лінен е чаза Anca BED | 
at the same time providing sophisticated software (distributed by Apple Computer 
users with a powerful and expressive Company) and contains an appendix for 
general programming system. This book users of ТІ Logo'M. Logo for the Apple Il is 
presents the reader with a complete specifically for users of Logo software 
guide to the exciting applications of this developed at MIT for the Apple ІІ computer 


(distributed by Krell Software and Terrapin, 
іпс.). Logo for the Apple 1! also contains ap- 
pendices that enable users of Apple Logo™ 


unique procedural language. 
The author introduces programming 


techniques through Turtle Geometry—a “TM ie i 
series of fascinating exercises involving caedi rn, «Афр лыс pis Lagu ui 
both Logo programming and geometric Logo for the Apple li when ordering! 
concepts. Later chapters illustrate more pole L А | 
advanced projects that utilize Logo's ы” р 
sophisticated list-processing capabili- 240 pages, 240 pages. 
ties; these include the conversational softcover, Illustrated solicover, illustrated 

: E : — . |] LJ F а ер 
ORDER TOLL FREE Mi eto 

800-258-5420 ВЕЛІШ Peterborough, N.H. 03458 
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programs developed to meet specific 
needs of disabled individuals. 

The problem of providing trans- 
parent access to microcomputers (and 
thus allowing access to the vast world 
of standard software) usually requires 
some type of hardware intervention. 
With the advent of keyboard emula- 
tors and the use of dual, nested 
computers, even this activity prom- 
ises to be returned soon to the more 
readily accessed and duplicated world 
of software. Ав a result, the im- 
mediate future promises to be an ex- 
tremely exciting and productive 
period, which will see rapid advances 
in the development of both special- 
function programs and new strategies 
to ensure the complete access by dis- 
abled individuals to the world of 
microcomputers. 

If this access can be assured, then 
the functional disabilities currently 
experienced by these individuals 
should decrease markedly as our 
society moves more and more into 
the electronic information age. If we 


fail to ensure access to our computer 
and information-processing systems 
for disabled individuals, our progress 
into the electronic information age 
will instead only present new bar- 
riers. 

With good communication among 
the new group of individuals entering 
this field, the existing rehabilitation 
personnel, and most important, the 
disabled individuals themselves, the 
amount of truly useful software can 
be maximized and many existing bar- 
riers reduced. It may even be possible 
to effectively eliminate some disabili- 
ties in the same way that eyeglasses 
have eliminated what would other- 
wise be a visual handicap for many of 
us. A possible example of this would 
be the elimination of the writing hand- 
icap currently experienced by many 
persons with mild to moderate ma- 
nipulative difficulties (due to a 
physical disability or severe arthritis) 
through the development of very ef- 
fective and portable text-editing sys- 
tems. Although initially writing speed 


TeleVideo Users!! /| 


Imagine: Single key commands for 


WordStar™, dBase II™, Basic... 


anything!! 


TVSet allows the function keys on your 
802 or 950 to be autornatically 
programmed when you startup your 
computer and then reprogrammed as 
you run different software packages. 


Here's How It Works 


TVSet guides you 
through clear, easy-to- 
use menu displays to 
enter your custom 
function key contents 
and terminal features. 
22 function keys and 
over 10 terminal fea- 


tures can be set. changes. 


NEW 
GENERATION 2153 Golf Course Dr. 


г. Reston, Уа 22091 
SYSTEMS, inc. (703) 476-9143 
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TVSet saves the custom 
setup in a file for fast 
(even automatic) re- 
programming. You can 
have different setup files 
for different projects. 
And TVSet can read the 
file back in to make later 


Using a unique, FAST 
technique, TVSet can 
attach your custom 
function key setup to 
any program - like 
WordStar™. When that 
program is run the 
function keys are auto- 
matically set - in less 
than | second!! 


TVSet:$75.00 CP/M or MP/M (8080/280) 
VISA/MC/COD 

Foreign Orders Add $10 

Order Line: 800-368-3359 


TM е CP/M - MP/M Digital Research 9 WordStar MucroPto 9 dBase ll Ashton-Tate 
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might be slower, the incorporation of 
abbreviation expansion and other ac- 
celeration techniques would increase 
speed and give the added benefit of 
perfect penmanship. ш 
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NEC's NEW 
ADVANCED 
PERSONAL 
COMPUTER 
GIVES CHARLIE 
THE BLUES. 


Н! you're a businessman shopping 
lor a personal computer, take a 
look at NEC. Our АРС" Advanced 
Personal Computer has betler 
price/performance than any per- 
sonal computer on the market. 

it's a totally solutions-oriented 
system, supporting both CP/M-86" | 
and MS-DOS developed to solve | 
business prablems tn the simplest. 
most cost-effective way possible. 

Qur business software has been 
optimized to take advantage of 
the APC's unique hardware fea- 
tures, That makes system opera- 
lion faster and easier. 
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set of general accounting pack- 
ages, word processing. mailing 
list management, business plan- 
ning, database management, 
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We back our software with a 
unique unconditronal guarantee. |! 
will work or you gel your money 
back 

Our APC comes with more 
information storage capacity than 
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THE BEST DEAL 
. IN TOWN! 


ӨМ ACE 


You just can't beat an ACE. Especially the Franklin ACE 1000. 
It's the professional personal computer with all the trump cards 
—it costs less, it includes 64K of RAM, upper and lower case, 
a numeric pad and VisiCalc" keys, all features not Tound on 
the Apple" Il. 


Peripherals that work with the Apple 11 will work with the Franklin 
ACE 1000. Programs that run on the Apple will run on the ACE. 
Totally Apple compatible . .. yet, so much more! 


KLIN 


The Franklin Ace 1000— price, power, quality, reliability—the Cz seda cue dimos 
7030 Colonial Highway 


best deal in town. Call or write today for the name of your local Pennsauken, NJ 08109 
authorized Franklin dealer. 609-488-1700 
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Franklin ACE is a trademark of Franklin Computer Corporation 
Apple is a registered trademark of Apple Computer Inc. 
VisiCalc is a registered trademark of Visi Corp. 


A New Horizon for Nonvocal 


Communication Devices 


Using the Panasonic Hand-Held Computer As a Personal, 
Portable Speech Prosthesis 


Perhaps the greatest potential of 
personal computers is for people with 
severe physical disabilities, The 
power, flexibility, low cost, and 
availability of these machines make 
them natural tools for people whose 
physical limitations restrict their ac- 
tivities. 

In this article, we will describe how 
to use the new Panasonic Hand-Held 
Computer (HHC) as a personal and 
portable communication device. We 
have focused on its use by individuals 
who have expressive communication 
impairments due to physical disabili- 
ties. Expressive communication in- 
cludes all of the methods we use to 
make known our needs, concerns, 
and creative thoughts. The most ob- 
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vious is the power of speech— 
something which most of us use as 
our primary means of communica- 
tion. Other expressive skills, such as 
handwriting and typing, come into 
play as well. 

Typical of those who may have 
communication impairments are 
large numbers of people with cerebral 
palsy. This form of brain damage oc- 


e —— ee 
Single-purpose 
communicatlon devices 
are effective 
but very costly. 


curs around the time of birth and 
results in a lifetime disability. A 
smaller group of people are com- 
munication-impaired as a result of 
amyotrophic lateral sclerosis (ALS, 
commonly known as Lou Gehrig's 
disease), which is a progressive 
neurological disease, Those who have 
suffered a stroke in the brain-stem 
area may also have communication 
impairments. 

In general, these people often can- 
not produce intelligible speech or legi- 
ble handwriting. But it is important 
to note that communication im- 
pairments are not a reflection of 


cognitive abilities. Each of these peo- 
ple has normal linguistic and intellec- 
tual capabilities. 


Alternative Communication 

А great deal of work on behalf of 
people who have communication im- 
pairments has been done over the last 
decade, and several well-designed 
devices have been marketed for their 
use. Recently, the Apple II and the 
TRS-80 computers have been put to 
use as aids for the physically im- 
paired. The growing interest in com- 
munication devices is undeniable; in 
the Johns Hopkins First Annual 
Search for the Application of Per- 
sonal Computers and the Handi- 
capped, 27 of 99 entries dealt with 
communication-device concepts, 

А moderate number of dedicated, 
single-purpose communication 
devices have been built. These are 
typically microprocessor-based with 
some form of printout and display, 
and possibly a synthesized voice. 
Sizes, weights, and battery-life of the 
devices can be tailored to the needs of 
the disabled to aid in portability. 
They can be packaged to fit on a 
wheelchair and to withstand tests of 
rugged and continuous use. 

But these devices have drawbacks 
as well. Their cost is necessarily high. 
Low-volume production cannot 
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Use every cell 


(never see "out of memory’) 
Consolidate multiple spreadsheets 
| Split the screen as often as you want 


VisiCalc.......NO ББ 
SuperCalc. .... NO Œ 
CalcStar ......NO 


ScratchPad 
features include: 


E Virtual Memory (never see "out of memory") 
Every cell on the spreadsheet can be used. 
Don't be misled, other spreadsheets tell you 
how “big” the matrix is, but you can only use 
a very small portion. With ScratchPad's virtual 
memory feature you can use EVERY CELL! 
Ш Consolidation (not just merging but also 
combining spread-sheets) This makes 
ScratchPad almost three dimensional. 


E Unlimited Screen Splitting 
E If/Then 

Ш Merge 

E Unlimited Title Locking 

Ш Long Strings Supported 

Ш Help file 

Ш Variable column width 

E Built in financial functions 


| 


E Built in math functions 
Ш Variable formats 
Ш Automatic and selective recalc 
Ш Interface to Stats-Graph graphic package 
Ш More 

For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 


the IBM PC. 
Available from fine dealers everywhere, or 
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Manual Only: $ 15.00 
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CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Micropro 


FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 


Photo 1: The Panasonic Hand-Held Computer (HHC) along with some of the available 
accessories. The ННС is in the lower right. Clockwise, the accessories are the 1/О 
driver, the RS-232C port, the additional 8K-byte RAM module, and the video/televi- 
sion adapter. 


possibly compete with the economics 
of large-run production. Distribution 
and service present additional prob- 
lems. Products with limited use can- 
not support extensive field-service or 
local-service organizations, Repairs 
are often done at a central location 
that may be inconvenient for many 
users. 

The personal microcomputer with 
its widespread availability offers an 
interesting alternative to single- 
purpose communication devices. 
Software communication aids are 
easily distributed on floppy disks that 
run on existing hardware. Thus the 
basic hardware cost is lower because 
of the economics of scale. By using 
standard microcomputer components 
such as game paddles, digitizing 
tablets, keyboards, voice recognizers, 
and so on, input to the personal com- 
puter can be configured to accom- 
modate the existing abilities of the 
disabled person. 

The personal computer's size is one 
drawback; mounting an Apple II on a 
wheelchair is impractical. And even if 
you did, it consumes too much power 
to be battery operated. While the per- 
sonal computer is an excellent table- 
top communication device and 
teaching aid, it does not meet the 
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voice replacement requirement of the 
disabled person. 


The Panasonic HHC 

An article in BYTE (G. Williams 
and R. Meyer, "The Panasonic and 
Quasar Hand-Held Computers," 
January 1981, page 34) describing the 
new HHC marketed by both 
Panasonic and Quasar stimulated our 
interest. The computer seemed to be a 
bridge between the single-purpose 
portable communicator and the flexi- 
ble, less costly personal computer. 
The HHC is portable enough to 
qualify for wheelchair mounting and 
is generally available at a reasonable 
price. 

The Panasonic HHC represents a 
significant advance in personal com- 
puters. The system consists of a main 
unit with a 6502 processor, RAM 
(random-access read/write memory), 
ROM (read-only memory) monitor, 
ROM sockets, keyboard, liquid-crys- 
tal display (LCD), and an external 
bus connector. Additionally, there 
are several peripherals including an 
RS-232C interface, RAM modules, 
video driver, cassette interface, 
printer (only recently available), and 
modem (see photo 1). 

Two or more peripherals can be at- 


tached to the main unit with the I/O 
(input/output) driver. If only one 
peripheral is used, then it can be con- 
nected directly to the main unit. You 
can create and run Microsoft BASIC 
(MBASIC) programs. The HHC can 
also run SNAP (a derivative of 
FORTH) programs. SNAP programs, 
however, must be written and de- 
bugged on a separate development 
system, The working program is then 
loaded into a PROM (programmable 
read-only memory) and executed in 
the HHC. The HHC's operating 
system is written in SNAP. 

Our goal at the Rehabilitation 
Engineering Center at Tufts Universi- 
ty, which focuses on technology as it 
relates to expressive communication, 
was straightforward: to see how close 
we could come to reproducing the 
valuable features of the single-pur- 
pose communication devices by using 


the Panasonic HHC. 


Design Considerations 

Engineers working on solutions to 
communication problems of disabled 
people must, of course, work around 
an individual's existing physical 
abilities to generate communication. 
In many instances the disabled person 
has sufficient manual coordination to 
touch a number of keys. If 27 keys 
can be conveniently reached, the en- 
tire alphabet and space bar can be 
used to make words. If more keys can 
be reached, their functions can be ex- 
panded to include common words or 
phrases. We call this one-to-one cor- 
respondence (one key for each entry) 
a direct-selection method. It is not 
much different from typing. Туріса!- 
ly, in this case, a disabled person will 
use one finger or a headstick (a wand 
attached to a helmet) rather than all 
10 fingers. 

Sometimes, however, the desired 
vocabulary exceeds the number of 
keys or switches that can be easily 
pressed by the user. In extreme cases, 
only one switch may be accessible. 
For instance, the user's only con- 
trolled movement for purposes of ac- 
tivating a switch may be the kick of a 
foot. When the user has such a 
limited selection capability, an alter- 
native presentation of the alphabet 
and vocabulary must be found. 
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Two Great Languages! 
Two Great Compilers! 


a 
Required by the Department of Defense 

for all its programming, Ada is a highly 

structured, sophisticated language, well 


suited to both applications and systems 
programming. 


Supersoft Ada is a native code, fully 
recursive, two pass compiler which gener- 
ates “СОМ” files. While currently a subset 
SuperSoft Ada supports most features of 
the standard Ada language. 


Required by the Department of Defense 
for Ada copyright protection: "This compiler 
is presently an incomplete implementation 
of the Ada programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro- 
gram Office for validation. 


Because of the DOD requirement, Ada is 
certain to become a dominant language 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 


(Requires: 48K CP/M) 
Ada Compiler: $300.00 
Manual Only: $ 25.00 


Ada and C are available for virtually all CP/M, 
CP/M 86, and MS DOS compatible systems. 
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SuperSoft "C" is a professional quality 
compiler suitable for any programming task. 
It has been transported for use on the 8080 
280, 28000, and 8086 families of micro- 
processors. We plan to transport our "C" 
compiler to the 68000 and other new 
environments as they come into use. This 
means you will have an easy transporting task 
as you grow into the next generation of 
microcomputers. 

SuperSoft "C" supports most features of 
Unix version 7 "C? It produces a highly 
optimized code making it possible to avoid 
assembly language coding for most tasks. The 
compiler is a two pass system, with pass one 
producing an intermediate code, and with 
pass two translating and optimizing to produce 
the assembly code of the target computer 
This makes hand optimization of critical 
sections possible 
С (280, 8080): $250.00 
C (8086) $500.00 
C (28000) $500.00 
Manual Only: $ 15.00 

Japanese Distribution 


ASR Corporation 
3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 
Tel. (03)-437-5371 
Telex. 0242-2723 

*Agais a trademark of the Department of Defense 

(Ada Joint Program Office) 

CP/M isa ragistered trademark of Digital Research 


Photo 2: The Tufts Interactive Communicator, developed in 1972, was an early scan- 
ning communication device. It employed all TTL circuitry and used a dedicated 5-inch 
monitor to display 1024 characters. 


[n earlier work in our laboratory, 
we used the scanning method for a 
single-switch communicator. The 
Tufts Interactive Communicator 
(TIC) was a stand-alone, single-pur- 
pose device that presented the alpha- 
bet in a sequential fashion. The user 
faced a keyboard that had a back-lit 
array of seven rows of eight entries 
(see photo 2). The TIC highlighted 
the array row by row from top to 
bottom. The user selected a row by 
hitting a single switch. The TIC 
responded by then highlighting each 
entry in the row from left to right. 
The user hit the same switch a second 
time to choose an entry as it was of- 
fered. The chosen letter was then 
shown on an accompanying video 
display (32 characters by 16 lines}. 


Using the HHC 

In developing the HHC as a com- 
munication device, we used both the 
direct-selection and scanning 
methods. Additionally, we worked 
within three design constraints. We 
would use commercially available 
components, No custom-fabricated 
circuits would be considered in the 
initial work. The purchase price for 
the components would not exceed 
$2000. 
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We purchased two additional 
pieces of hardware, а Votrax 
Type-'N-Talk for speech output and a 
digitizing tablet from Houston In- 
strument for use as an input device. 
All of our programs, which were 
written in BASIC, shared the follow- 
ing elements: 


The purchase price for 
our communicator 
could not exceed 

$2000. 


eUser input: Each implementation 
has an input handler that recognizes 
some action of the user as a selection. 
e Message array: The user's responses 
are directed to the selection of a char- 
acter, word, or phrase. The arrange- 
ment of those units is called the 
message array. This array is generally 
a two-dimensional matrix whose 
units can be described with a row and 
a column number. 

eControl selection: In addition to 
those units that are part of the user's 
message, additional units are de- 
signed to control functions necessary 
for the device to operate. For exam- 


ple, one unit in a system with speech 
output would correspond to a com- 
mand to send the output to the voice 
synthesizer, 

eMessage buffer: When the user 
selects a message unit, it is stored in 
the message buffer. Many of the con- 
trol functions (e.g., display) operate 
on this buffer. 

eMessage output: The message 
selected by the user is used to com- 
municate with another person. There- 
fore, it is desirable to have a flexible 
output scheme that will closely im- 
itate normal communication (e.g., 
speech output, printed copy). 


We have developed three imple- 
mentations of the HHC as a portable 
communication device: a scanning 
communicator, a direct-selection 
communicator using a keyboard, and 
a direct-selection communicator us- 
ing a digitizing tablet. We will treat 
each of the three methods separately 
before returning to a general discus- 
sion. 


The Scanning Communicator 

Qur first effort involved duplicat- 
ing the function of the TIC on the 
HHC through a software emulation. 

We needed hardware to display the 
8 by 7 array of selections and to pro- 
vide a single-switch input and a way 
to output the user's message. We used 
the LCD to display the array of selec- 
tions, The major drawback to this im- 
plementation is that only one row of 
characters can be displayed at a time, 
(This was not a severe limitation, as 
we will explain later.) We used the en- 
tire keyboard of the HHC as the 
single-switch input so the user can hit 
any key (with a few exceptions) to 
signify a selection. 

We used two output modes. For 
visual output, the LCD displays the 
user's message. The addition of a 
Votrax Type-N-Talk provides syn- 
thesized speech of the user's message. 
The Votrax is connected to the HHC 
through the RS-232C peripheral. A 
printer would also be desirable, but 
that peripheral was not available to 
us when we wrote this article. 

We used only one noncommercial 
piece of hardware in this configura- 
tion. Because certain keys on the 
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Maintenance Programs 


Diagnostics 


Diagnostics Il is the finest set of system maintenance routines Іп addition to being extremely thorough, every test In 


available for microcomputers. It thoroughly checks all five Diagnostics ІІ is also "submit"-able. The output of the tests 
areas of your computer system, pinpointing hardware can be logged to disk for later review. 
problems to help keep your computer in perfect working order (Requires 32k CP/M) 
The areas of your computer which are tested include: Diagnostics ll: $125 
Memory, Printer, Terminal, Disk, and CPU Manual only: $ 15 


soverable (Requires: 48k CP/M, two drives for complete operation) 
information from "crashed" diskettes. It also un-erases files. Disk Doctor: $100 

Maybe it was a lightning storm, static from the rug, orjusttoo Manualonly; $ 15 

late at night to be working. Whatever the cause, when the Available from fine dealers everywhere, or directly from 
diskette "crashes" or a file is accidentally erased, valuable SuperSoft. 

data or programs сап be permanently Ost |. — Japanese Distribution: 

Disk Doctor was designed to recover this “lost” information. It asp Corporation International 

consists of five wards, each performing a specific recovery 3-23-8. Nishi-Shimbashi, Minato-Ku 


Disk Doctor automatically recovers otherwise unrec 


operation. Tokyo 105, Japan 
Ward A: Verifies diskettes and locks out bad sectors. | Tel. (03) 437-5371, Telex 0242-2723 
Ward B: Places copyable information from a^crashed"fileinagood _ i А 
file. 0 Diagnostics ІІ available for virtually all CP/M, CP/M-86, 
Ward C: Copies diskettes without stopping for bad sectors. and MS DOS compatible systems. 
WardD: Un-erases files. rie pim pn “у 
Wade: | DisplavEa directory ol recoverable erased files. Disk Doctor available for virtually all CP/M, and 


CP/M-86 compatible systems. 


Disk Doctor was not designed for use with double sided or 
hard disks. CP/M and CP/M-86 are registered trademarks of Digital Research. 


Photo 3: The HHC when used as a scanning communicator (a latter-day TIC) uses the 
LCD to display rows of characters, The Votrax Type-'N-Talk and a Radio Shack 
speaker complete the communication device. A printer can also be added. (The first 
row of the TIC array is shown on the LCD.) 


HHC should not be hit as a user 
switch input (e.g., the Off key), we 
installed a Plexiglas guard on the key- 
board. This guard also prevents 
possible damage to the HHC and 
angles the computer so the user can 
see the display more easily. The 
guard is easy to build (fabrication 
plans are available from the Tufts 
Rehabilitation Engineering Center). 
The scanning communicator is dis- 
played in photo 3. 

The HHC scanner operates as a 
row-and-column scanner. Two 
switch closures or key presses are nec- 
essary to select a unit. The HHC dis- 
plays each of the eight rows in se- 
quential order. When the user sees the 
desired letter or character on the 
LCD, he presses a key that selects the 
row. The chosen row remains on the 
LCD and the individual letters are 
highlighted from left to right by the 
cursor. The user presses a key again 
to select the single desired character. 
At this point the selection process is 
complete and that letter, along with 
any previously generated part of the 
message, is displayed on the LCD. If 
the message exceeds 26 characters, 
the most recent segment of the 
message is displayed. Then, following 
a short delay; the scanning process 
begins again at the first row. 
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Scanning is, of course, an inherent- 
ly slow way of selecting messages. 
Because a sequence must be followed, 
some entries are near the beginning, 
while others fall near the end. It takes 
a great deal of time to reach those 
near the end. 

In 1973 we had addressed this 
problem on the ТІС by arranging the 
letters according to their frequency of 
occurrence in the English language. 
The accepted rank order is: 


space etaonrishdlf 
cmugypwbhvkxjqz 


The letter arrangement must combine 
the rank order with the procedure of 
scanning a two-dimensional array. 
Because the scanner moves from 
top to bottom and from left to right, 
the upper-left entry is closest to the 
beginning of the scan. That entry, the 
first column of the first row, will be 
displayed more frequently during 
repeated scanning. The entry next to 
it is one step less frequent because it is 
in the second column, one step far- 
ther away, In this manner, we can 
count the number of steps to each 
entry in the array. If the upper left 
has a value of 2 steps (1 row plus 1 
column), the next entry in that row 
has a value of 3 (1 row plus 2 col- 


Figure 1: The scanning process moving 
from top to bottom and left to right pro- 
vides faster access to certain locations. 
The numbers shown in this array signify 
the distance of each location from the 
start of the scan. Each time a selection is 
made, the scan starts over. 


umns) and the third has a value of 4 
(1 row plus 3 columns). The first en- 
try in the second row also has a value 
of 3 (2 rows plus 1 column), and the 
second entry in that row has a value 
of 4 (2 rows plus 2 columns). By plac- 
ing the value of each entry in an 8 by 
7 array, we can see a pattern emerg- 
ing (see figure 1). 

The entries that are equally as far 
from the beginning of the scan are 
located along diagonal lines, By tak- 
ing the rank order of letters in English 
and placing them according to the 
best location on the array, we can ob- 
tain an optimal arrangement for scan- 
ning a keyboard (see photo 4). 

When we compared our layout to 
similar 8 by 7 arrays that have been 
arranged alphabetically or in pseudo- 
typewriter fashion, we found our ar- 
rangement to be approximately 50 
percent faster for the user. 

To perform functions that are not 
part of the basic system operation, 
some of the units in the array are used 
as control selections. These are as 
follows: 


SP (Speak): sends the entire contents 
of the message buffer to the 
Type-N-Talk. 

DS (Display): displays the contents of 
the message buffer. 

CL (Clear): clears the contents of the 
message buffer. 

« — Back (Backspace): moves the 
message cursor back one space. 

< W (Backword): moves the message 
cursor back one word. 
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SMALL SIZE AND LOW COST 
ALSPA full performance, CP/M computers are the smallest 
8" drive micro's around. An ALSPA computer with a 4 MHz 
Z80A CPU, 64K of RAM, one or two 8" floppy drives, three 
К5-232 serial ports, one parallel port, and one hard disk port 
is no larger than most single add-on drives, and weighs only 
about 18 Ibs, Ап ACI-1 can be yours for as little as $1995.00 
plus CP/M. 

CORVUS** INTERFACE 

Standard on all ALSPA computers in a hardware interface 
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation**, multi-user hard disk system. Our 
Corvus operation system is easy to install and use. 
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SUPERIOR PERFORMANCE 

One demonstration will prove that our compact and durable 
ALSPA computers are designed to provide dependable, 
powerful computing service. Look at capability and speed 
and you'll agree we're the best value for the dollar. 


DEALER INQUIRIES INVITED 


ЖА Alspa Computer, Inc. 


MORE THAN OUR NAME IS UNIQUE 


300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 
Circle 20 on inquiry card. 
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TO BECOME THE LEADER 
IN TERMINALS, TELEVIDEO 
HAD TO GIVE YOU MORE. 


WERE STILL GIVING YOU 
MORE WITH OUR NEW | 
SMALL BUSINESS COMPUTERS. 


In three short years, TeleVideo 
became the number one independent 
supplier of CRT terminals in а very 
competitive marketplace. 

We did it by designing and build- 
ing terminals with more performance, 
reliability, features and functions than 
the competition. 

But at a lower price. 

Now TeleVideo has entered the 
even more competitive microcomputer 
marketplace. Апа we intend to 
repeat that success with the same 
basic philosophy: 

By providing big system perfor- 
mance and features. And. TeleSolutions 
—a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 


TELEVIDEO'S TS 802 
AND TS 802H. 


02 
THE COMPUTERS THAT 
GIVE YOU MORE. 


The TS 802 is TeleVideo's lowest 
priced computer 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 

* Like modular design for easier 
maintenance. 

* High speed 280А microprocessor 
with 64K bytes of RAM main memory 
—enough memory to handle most 
business applications. 

“Тһе CP/M operating system, 
which is included at no additional cost 
to give you access to more micro- 
computer software programs than any 
other operating system. 

* An upward growth path through 
a unique multiple processor, building 
block architecture. 

* Dual 54 inch double density 
diskettes with a million bytes of 
unformatted storage capacity 

“А high resolution, non-glare 
video screen with detached key- 
board — just two examples of our 
innovative, ergonomic computer 
design. 

* Two R232C serial 
=ч. ports for a printer 
and modem. 


Northeast Region 617. 26: 


* And a high speed port for plug-in 
expansion to a larger multi-user, multi- 
tasking TeleVideo computer system. 

* But suppose you need more stor- 
age. TeleVideo's next model up, the TS 
802H, gives you all the same features 
of the TS 802. But instead of two floppy 
diskettes, it uses one floppy diskette 
and a 54-inch Winchester hard disk to 
give you 9.6 million bytes of unfor 
matted storage capacity — nearly 10 
times the storage for only twice the 
price of the TS 802. 


COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 


The TS 802 and TS 802H are more 
than just single-user, stand alone com- 
puters. 

When it's time to expand, simply 
plug them into TeleVideo's more pow- 
erful TS 806 or TS 816 multi-user, 
multi-tasking systems. The TS 802s 
then become intelligent, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment. 

With TeleVideo, there's no obso- 
lescence. Because of the unique multi- 
CPU architecture and TeleVideo's 
multi-tasking software, the TS 8025 do 
not have to be replaced as your data 
processing needs grow. 


TELESOLUTIONS. 
THE SOFTWARE PACKAGE 
THAT GIVES YOU MORE. 


Instead of offering you just a business 
microcomputer TeleVideo is offering a 
computer and software package 
а TeleSolutions. And instead of 
gue offering you just any soft- 
“| |. ware, TeleSolutions™ 
ie. Offers you the 
ЩЩ most popular, 
t]| most versatile 
software: 
—M | MicroPro's® 
2 4 word proces- 
^ sing WordStar™ 
>. and business 
j 2% planning 
CaleStar™ 
= ^ Whether you 
iia > own a small 
P" business, manage a 
department in a company, 
or are your organizations DP manager, 
the combination of TeleVideo com- 
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puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you'll need. 

И you do require more software, our 
CP/M operating system allows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3,495* or TS 802H at $5,995? 
Tele Video includes WordStar and 
CalcStar for a special price of $500— 
à savings of nearly $300. 


WORLDWIDE SERVICE. 


TeleVideo's small business computers 
are serviced by TRW's nationwide 
service network, ana by distributors 
around the world. 


THE BETTER BUSINESS 
SOLUTION? 
PROVE IT TO YOURSELF. 


Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you. Then bring that 
list to one of TeleVideo's computer 
dealers throughout the world. Sit down 
at a TeleVideo* computer Study the 
TeleSolutions Package. Even try another 
computer. Compare the features, the 
functions, and the performance. 

And compare the price. 

We don't think you Ў find a better 
business solution than TeleVideo and 
TeleSolutions. 

For details and the address of your 
local distributor call toll free 800- 
538-1780. And in California call 
415-745-7760. 


$&'IeleVideo 


б Tas Video Systems, Inc. 
Dept. 810B 

1170 Morse Avenue 
Sunnyvale, СА 94086 


Please send details on TeleVideo computers 
and TeleSolutions to: 


| | 
| | 
| | 
| | 
| PANNE m8 | 
| mg | 
| —————————— даль | 
| ADDRESS | 
| CITY | 
| a : ИНЦЕЧНННННЕН | 
| агч at | 


TeleSolutions" is a trademar о! TeleVideo geo. Inc 
WordStar™ and CaicStar" are trademarks of MicroPro 
enel Corporation 
'M is a registered trademark of Digita! Research Inc 
fom © аге suggested retail «сапа pplicable state 
and local taxes — Continental US A , Alaska and Hawan 
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Photo 4: The optimized scanning array of the TIC is arranged according to the frequen- 


cy of letters in the English language. 


SR (Scan rate): allows the user to 
alter the rate at which information is 
displayed on the LCD. In the case of a 
disabled person, this control is essen- 
tial to optimization of the user's per- 
formance. 

BP (Beep): causes the HHC to make 
an audible beep. This allows the user 
to gain someone's attention easily. 


The revised design we are now 
working on will include these im- 
provements: 


eUser programmability: Including a 
user vocabulary makes a communica- 
tion aid a personal device. The 8 by 7 
matrix does not leave much room for 
user vocabulary after the basic alpha- 
bet and control commands are added. 
We have two alternatives: to make 
the array larger (e.g., 10 by 10) or to 
layer the scanner so that the user can 
switch levels. By offering a large 
number of selections, a program- 
mable user vocabulary could greatly 
enhance the potential of this imple- 
mentation. 

e External switch: The keyboard as a 
switch is not an effective input 
scheme for every individual. Connect- 
ing an external switch through the 
RS-232C port (e.g., foot switch) 
could take advantage of the bodily 
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movement over which the user has 
the most control. 

e Anticipatory scanning: Rather than 
display the same 8 by 7 matrix to the 
user every time, it is possible to 
develop a scheme in which the device 
offers the user a choice based on his 
previous letter selection(s). For exam- 
ple, if the user selected “Q,” the 
device would then display “U” as the 
first option, (The probability that "U" 
would follow "Q" is high). This 
scheme could significantly increase 
the efficiency of the device for the 
user. 


Direct Selection Using a Keyboard 

This configuration of the HHC is 
easy to do. Simply described, a 
direct-selection communicator uses 
the keyboard of the HHC for message 
entry. The necessary hardware is the 
HHC main unit, the RS-232C adap- 
tor, and the Votrax Type-'N-Talk. 
Output is through the LCD and the 
Type-N-Talk. 

Because the keys on the HHC are 
much smaller and closer together 
than those on a conventional key- 
board, we had to implement a 
keyguard. We designed one to fit 
over the HHC keyboard that would 
help prevent the user from making 


false entries that could impede the 
communication rate, Initially, we at- 
tempted to use Plexiglas, but we 
found that the drilling necessary to 
make the sheet fit the square keys of 
the HHC was extremely difficult. 

Finally, we used the telecomputing 
overlay that comes with the RS-232C 
peripheral. This is a thin vinyl die-cut 
overlay that fits over the keyboard 
and changes the legend to the 
equivalent of a teletypewriter key- 
board. The overlay was originally 
designed to fit so that the keys would 
stick through and project above it. 
Our modification used *-inch-thick 
double-stick tape placed between the 
rows of keys. We placed thé overlay 
on the tape to elevate it to a level even 
with the top of the keys. 

The HHC now has a flat surface. 
When a finger hits between two keys, 
neither key is pushed, because the 
overlay, supported by the double- 
stick tape, cannot move. When a key 
is hit directly, the vinyl dimples down 
and allows the key to be pushed. This 
modification provides a workable 
keyguard without expensive altera- 
tion, 

To operate this device, users type a 
message at the keyboard. As they 
type, entries appear on the LCD of 
the main unit. The assignable- 
function keys serve as command units 
to enable them to output the message 
to the voice synthesizer and clear the 
message buffer. The drawback to this 
implementation is that the keyboard 
is small and many disabled in- 
dividuals might have difficulty mak- 
ing accurate selections despite the 
presence of a keyguard. 


Direct Selection Using a Tablet 

The usefulness of the direct- 
selection communicator is restricted 
by its small keyboard. To overcome 
this limitation, we decided to use a 
digitizing tablet from Houston In- 
strument as an input device. 

The digitizing tablet has an 
11.5-inch-square active area and out- 
puts the coordinates of the cursor 
through an RS-232C port. The device 
has several operating modes that in- 
clude single-point digitization and 
continuous digitization. The tablet is 
easily connected to the HHC with the 
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Graymatter Mass Storage Systems for your Per- ШЕ 
Р sonal Computer has just broken the price barrier, 7“ 
PLUS...an Introductory Price is being offered 

for a limited time that is just short of insane. IQ 
Systems, the manufacturer of the Graymatter, 
knows you have been waiting to enjoy the exten- 
sive benefits of a hard disk Mass Storage System 
on your computer and believes you have waited 
long enough for the right price and product. Now | 
you can have: | 


е Faster Data Access 

е Greatly Increased Data Storage 

• Complete File to File Reporting 

• Faster Data Processing 

• And a System that Expands with You 


All of this and much more at a price you will never 
see again in 1982. That's right, IO Systems and 
your Authorized Graymatter Dealer have teamed 
up to offer you the deal of 1882. They're not offer- 
ing you just the Graymatter 5 at the unheard of 
price of $1895.00 ($100.00 below suggested retail) 
BUT...they're also going to include a Transparent 
Adaptor Interface Kit so you can integrate the 
Graymatter into your system for FREE. That's right! 
a kit worth up to $200.00 for FREE! An incredible 
total savings of up to $300.00 from the already 
lowest price Mass Storage System on the market 
,.. if you act NOW! 


Price And 


B ec hncingy: 
Meet At Last! 


THIS OFFER EXPIRES ON SEPTEMBER 18, 1982 
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| Give IQ Systems a call at 1-800-432-7257 (within California), or 1-B00-854-0561 (nationwide), (toll 
| free), ask for extension 915 and get the name and address of your local Authorized Graymatter 
| Dealer. Clip out the coupon (you must have it to get the price) and take it to your Graymatter Dealer. 
| Give him the coupon and get your Graymatter 5 for $1895.00 and your FREE Adaptor Kit. If you 
have any trouble, give IQ Systems a call at the 800 number and after asking for extension 915 give 
the operator your name, phone number, and the problem you are having. 
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D Adaptor Kits Available for Most Personal Computers 
Ask Your Dealer for a Complete List 


Photo 5: А Houston lnstrument 


Digitizing Tablet is added to the HHC and 


Type- N-Talk to allow for an expanded and flexible keyboard. 


Photo 6: Jim Viggiano, а nonvocal consumer consultant at Tufts-New England Medical 
Center, demonstrates his method of communicating using his index finger on the 
language board. The keyboard arrangement is the WRITE-400 system of language 
clusters. 


RS-232C peripheral. Message output 
is accomplished by the LCD and the 
Votrax Type-N-Talk. This con- 
figuration appears in photo 5. 

А 12 by 12 matrix of character and 
word selections is overlaid on the 
digitizing surface; To operate the tab- 
let, the user holds the digitizer pen 
and touches the desired unit, which 
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appears on the LCD for user verifica- 
tion. А potential for greater com- 
munication rates exists because the 
user does not have to wait for the 
selection to appear as in the scanning 
system. He only has to pick it out of 
the array by touching the tablet. 
Naturally, the user of this device 
must have greater motor control. 
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Figure 2: An optimized direct-selection ar- 
rangement for the alphabet using the 
relative frequency of letters to place them 
in concentric circles around the space. 


We decided on a 12 by 12 arrange- 
ment, but that is only one of many 
possible layouts. The digitizing tablet 
has a resolution of 100 targets to the 
inch. Under software control it is 
possible to select layouts that include 
small or large targets and even arrays 
of targets with mixed sizes and 
shapes. 

The same sort of array-optimiza- 
tion scheme that we used in the scan- 
ning method can also be used in direct 
selection. The typical disabled person 
may use only one finger or a head- 
stick, so the standard typewriter 
layout is inefficient. Because a space 
is the most commonly used "charac- 
ter," it can be located in the center of 
the keyboard. An optimized key- 
board design can be completed by ar- 
ranging the characters around the 
space in concentric circles or squares. 
The more frequently used characters 
will be placed closer to the center. 
Figure 2 provides an example of this 
implementation for an 8 by 7 array. 

The designer of any communica- 
tion system must choose the char- 
acters, words, or phrases that will ap- 
pear in the array. While this choice of 
units is dependent on many things, 
the most important factor is the size 
of the array. The scanning-com- 
municator array was not much larger 
than the size of the alphabet. In the 
direct-selection tablet communicator 
the array is 144 elements, which gives 
us much greater flexibility in our 
choice of units. Instead of an alphabet 
and word scheme, we chose the 
WRITE system, developed at the 
Rehabilitation Engineering Center by 
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For top quality performance from 
| your computer, use the flexible discs 


tions. So for business, word processing, 
or personal computer applications, 


Memorex mini discs are sure to do the 
job. And we back them with a full year 
warranty to prove it. 

бо see your local Memorex distribu- 
tor or dealer or call (800) 538-8200 
In California (408) 987-1893) today. Buy 
a box of 10 flexible 54" mini discs. Then 
. send the coupon in the box to Memorex 


| known for memory excellence. Now, buy 
| aspecially marked box of 10 Memorex* 
| 54" mini flexible discs and well send you 
ап additional mini disc FREE. 
| Features like our uniquely sealed 
| Jacket and protective hub ring make our 
| discs last longer. And a soft inner liner 
cleans the ultra-smooth disc surface 
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Dr. Cheryl Goodenough-Trepagnier. 
It consists of a statistically derived list 
of the most commonly occurring 
letter clusters in the English language. 
(Photo 6 shows the language clusters 
on the digitizing tablet.) 

The rationale for this system is that 
it provides a set of language units that 
will produce all English words by 
means of the lowest possible number 
of selections, For example, in an 
alphabetic system the average num- 
ber of selections per word is 5; in a 
WRITE-400 system, the average num- 
ber of selections per word is 1.54. 

The control selections implemented 
on the direct-selection communicator 
include all that were used on the scan- 
ning communicator, with the excep- 
tion of the scan rate. 

Of the many ways to improve this 
system, user programmability is pro- 
bably the most significant enhance- 
ment that can be made. Because the 
direct-selection implementation has a 
much larger array than the scanning 
communicator, an individualized 
user vocabulary is a more desirable 
feature. In addition, programmability 
would enable the user to select the 
size of the array. The array size is 
ultimately dependent on the user's 
motor-control ability. Because in- 
dividual abilities vary significantly, 
no single configuration can optimize 
every user's communication speed. 


BASIC Implementation 

We wrote all three implementa- 
tions in the supplied MBASIC lan- 
guage using information from the 
HHC' s reference manuals, (See listing 
1 for the scanning configuration pro- 
gram.) Along the way, we discovered 
it was not possible to use the INPUT 
or GET commands to look at the key- 
board because both of those com- 
mands wait for an input before pro- 
ceeding to the next command. With a 
scanning arrangement, the display 
must be changing while the device 
waits for an input. Therefore, to im- 
plement a keyboard scanner we had 
to use the keyboard buffer. The key- 
board-buffer pointer will change any 
time a key is depressed. In the pro- 
gram in listing 1, PEEK(518) rep- 
resents the value of this pointer. 

There is a major disadvantage to 
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Listing 1: MBASIC program for the scanning configuration of the HHC. 
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REM DATA FOR DISPLAY ARRAY 


DATA itt „^а Е D n А ,.” R ўчы р е. U wu ү ығы. 
DATÀ 1? T ”. 0 т,” І тыу І, PeT G "n ou K " Ha. ы „М 
БАТА " М mm S и. Е ығы. Y „м X " "BP м. ғы 
DATA " H „ы C ғы Р ығы J a^; + ығы 3k „А. / i had 
DATA " M i" W ”у" 0 m 0 a s 1 „Мм 2 м 3 n s 
DATA Lu В „н 7, ғы „= 5 тат Б ты 7 ға” 8 ығы 
DATA "BL " re ML " "SP " 6 қ. ж „= ( ais 


REM DATA FOR MESSAGE DISPLAY ARRAY 
DATA ty uU "gt қ "В" ,"D 31 һы ыл "ув" QUAE LI 
DATA “т m "I. mp "ш". "K, mi, М. ығ " 
DATA nw : по" QUEM жоғ ' E Ww Ш! 1 is "12" ч "! 1) 
РАТА E "ng". "рч қ "ун" " "+", man, vd. ng 
DATA им," . m" ; "ng" қ h "1!" А dé Аы | shir ai қ "nan 
DATA "p" "Ун е "gd "е "a". wei s “ү”, тан қ по" 
БАТА "13" "e". "Sm an: uo құман т “„ d^ us 
DIM A$ (8,7), BS(8,7) 

ATTACH 70 TO #2 

REM 

REM EXECUTABLE CODE 
GOSUB 555 

REM 


REM THE FOLLOWING CODE LOADS THE TWO ARRAYS 


REM A$ AND B$ WITH DATA 
FOR 1=1 TO 7 

FOR Ј=1 TO 8 

READ A$(J, 1) 

NEXT J,I 

FOR Ізі TO 7 

FOR Ј=1 TO 8 

READ B§(J, I) 

NEXT J,I 
REM 
REM THE FOLLOWING CODE WILL EXECUTE A ROW 
REM SCAN AND TESTS FOR A KEYBOARD ENTRY 
XLAST- РЕЕК(518) 

PRINT 

PRINT BUFS 

FOR 1=1 TO 7 

FOR 2-1 TO 8 

PRINT AS(J, D); 

NEXT J 

PRINT 

IF PEEK(518^«»XLAST GOTO 240 

NEXT I 

GOTO 185 

REM 
REM THE FOLIOWING CODE EXECUTES A COLUMN 
REM SCAN AND TESTS FOR A KEYBOARD ENTRY 
YLAST-PEEK(518) 

PRINT 

FOR Ј=1 ТО 8 

PRINT A$(J, I); 

FOR L=l TO WAIT 

NEXT L 

IF PEEK(515,«»YLAST СОТО 315 
NEXT J 

PRINT 
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Listing 1 continued оп page 182 
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Computer Graphics To Get To Know Your Business Better. 
GRAFTALK LIS POSITIVE PER RMANCE SOFTWARE, DESIGNED EXPLICITLY FOR THE BUSINESS USER, 
THAT TUR tithe сары; MPUTER IT € ICS STUDIO. 
“A fully interact hics p ckage, Gar can pr wide mix of visuals --.... 
} om your bu ines: that could be vital to the € tnc ling of your uer 
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GRAFTALK | ADDRESSES THE JOB, NOT THE COMP UTER SCIENCE! 

GrafTalk functions < as a business tool, not E a compute r adjunct 


You | доп" t have to КГ ow the intricacies of computers | to use in 
Gra f Talk ail: 4ы 4| ely.’ 4 The p rodri amming has beer one. You [ust put 
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developing flexible input schemes sting continued: 


from a BASIC-based system: the key- 285 СОТО 245 
board buffer is the only HHC device 290 REM 
that can be programmed easily from 295 KEM THE USER HAS MADE A SELECTION 
that language. Unfortunately, the 300 REM THE FOLLOWING CODE DETERMINES IF IT WAS 
status of peripheral devices such as 305 REM А СНАКАСТЕК OR A COMMAND. IF IT WAS А 
the RS-232C interface is hidden from 310 REM CHARACTER THEN THE MESSAGE IS DISPLAYED 
BASIC. Because the peripheral 315 IF LEN(BBiJ,I)92 СОТО 355 
devices lie in the same address range 320 BUF $=BUF$+b$(J, I) 
as the MBASIC ROM, you must 325 Кейі 
switch banks to access those 332 GOTO 180 
peripherals. This can be done only 340 REM 
from a SNAP program. 345 REM THE FOLLOWING CODE EXECUTES THE COMMAND 
350 REM SELECTIONS 
Realizing Full Potential of HHC 355 COM-VAL(BB(J, 1))-10 
We believe communication aids 360 ON СОМ GOSUB 375,515,400,450,470,435,420 
can be successfully developed on the -— SEES zn 
HHC through the use of SNAP. In 5^ REM BEEP(BP) SUBROUTINE 
addition to SNAP's greater accessibil- 
: à i 375 FOR I-1 TO 5 
ity to the HHC's unique memory ar- 
à à! 380 PRINT CHRÉ(?7) 
chitecture, it offers the advantage of 385 ser i 
greater execution e and smaller 390 КЕТПЕК 
атлы елка 395 REM CLEAR SUBROUTINE 
Although you will never be able to 400  BUF$-"" 
program directly in SNAP on the 405 N-0 
HHC, a SNAP-based development 419 RETURN 
system on the market includes emula- 415 pin DISPLAY SUBROUTINE 
tion software to run on an Apple Il. 425 RETURN 
This development system (available 439 REM SPEAK SUBROUTINE 
from Friends Amis Inc., 505 Beach 435 PRINT #2 ;BUF$ 
St., San Francisco, CA 94133) allows 440  kETURN 
the programmer to create and debug 445 КЕМ BACKSPACE SUBROUTINE 
programs on the Apple П and then to 450 — BUF$-LEFTÀS ( BUFd ,N-1) 
burn PROMs that are placed inside 455 М=М-1 
the main HHC unit. Because the 460 RETURN 
Panasonic machine does not have a 465 КЕМ BACKWORD SUBROUTINE 
disk storage system yet, PROMs are 470 C$=RIGHTS (BUF ,1) 
an ideal storage system, 475 IF C$=" " СОТО 505 
Using a SNAP-based system would 477 IF C$-"" GOTO 505 
also make way for the expansion of 480  BUF$ 2LEFT$ (BUFY,N-1) 
the HHC's usefulness to the disabled 495  N-N-1 
individual. We are now focusing on 500 GOTO 470 
having the HHC operate in two 202 RETURN 
modes. The first mode, which has 510 REM SCAN RATE CHANGE SUBROUTINE 
been the topic of this article, is the 215 XLAST=PEEK(518) 
operation of the HHC as a personal 517 PRINT 
communication device. The second 220 FOR Ізі TO 10 
; : 525 PRINT Le’ '"; 
mode would incorporate the three in- >. т іы 
put strategies (e.g., scanning) into the A I TO WATT 
actual operation of the HHC. This <= | ali 
wode madd gwe de dies ii 530 IF PEEK(51S)<>XLAST GOTO 550 
фе ; 535 NEXT I 
dividual an opportunity to operate 
540 PRINT 
the HHC as a personal computer. : 
\ 545 СОТО 517 
This strategy clearly presents the 55 53 
greatest potential for using а personal T INAR 55,2 
е СЕ * 
computer as a rehabilitation aid and 725 WA TT-14 5+( PEEK(535)*200) 
| 560 RETURN 
comes closest to our ultimate goal of 565 END 


eliminating the need for special-pur- 
pose devices. iM 
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THE MULTI-USER FRIENDLY 256K MEMORY BOARD WITH 


TITEL 


No Compromise in Performance 

[1 Main-frame type memory mapping 
for optimal BANK SWITCHED 
applications or 24-BIT extended 
addressing 

О Operates іп any S-100 System 
IEEE /696* or non IEEE 

[1 DMA operation fully supported* 

D 8/16 data transfer protocolt 

O Up to 6 MHZ with no wait states; Up 
to 10 MHZ with automatic wait state 
assertion 

П Parity error detection? 

О Double parity in 16-BIT operation 


No Compromise in Features 

О All memory /refresh cycle timing is 
generated ON BOARD providing easy 
CPU independent characterization 

C] (деа! for use with the new generation 
of operating systems: CP/M-80™* 
CP/M-86;"* МР/М-11/“" MP/M-86™" 
OASIS” UNIX™*** 
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No Compromise in Quality 

D Multilayer board and bus signal 
liitering for noise-free operation 

O Thorough 100% final test and burn-in 


No Compromise in Versatility 

[1 Manual provides source listing and 
complete installation guide for 
MP/M-II'"* BANK SWITCHED 
multi-user applications 

Г] For the CP/M-22'* user: 
Manual includes implementations of 
Virtual Disk’ tor solid state disk /file 
applications 


No Compromise in Customer 
Support 

O Comprehensive technical manual 

C] User hot-line 

[] Full one year parts and labor warranty 
tin accordance with IEEE-E96 standard 


Registered trademarks of “Dapa! Research 
"Phase 1 and """Betl Labs 


TTL 


1111 nu 


ORDER NOW 


= (213) 887-5737 


8 If you wish, send a check or 

| money order for $1,379 (in 
California add 6% sales lax 
where applicable). 
Manual available at $25.00 each 
refundable with order. 


MACROTECH International Corp.. 
22133 Cohasset St., Canoga Park, 
m California 91303 


a 
MACROTECH International Corp., 


22133 Cohasset St., Canoga Park, 
California 91303 
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Performance, 
quality, 
reliability. 


| 
| 
| 


| 
CompuPro delivers results in the toughest business, industrial, and 
scientific computing environments. Backed by a one year limited warranty 
(two years for boards qualified under the Certified System Component 
high-reliability program), CompuPro system components are the leading 
choice of systems integrators world-wide. 
When you depend on your computer, choose a computer on which you 


can depend IEEE 696/S-100 from GompuPro, 


Disk Controllers/Sub-System 


Dual Floppy Disk Sub-System. Two Qume DT-8s provide over 2,400,000 bytes of storage. With 
enclosure, Disk 1, power supply, and software: CP/M® 2.2, CP/M-86, SuperCalc-86, dBasell! $3295. 
Disk 1. High speed DMA floppy disk controller. $495, $595 CSC. 

Disk 2. High speed DMA hard disk controller for SA4000/F2300 interface. $795, $895 CSC. 

Disk 3. High speed DMA hard disk controller for SA1100/ST506 interface. Avail. Q4. 

CPUs 

CPU 8085/88. The original dual processor board runs 8 and 16 bit software. $425, $525 CSC. 

CPU Z. High speed Z80 board. $295, $395 CSC. 

CPU 86/87. 16 bit CPU; provision for 8087 math co-processor. $695,$850 CSC. 8087: list $300, 
factory installed option. 

CPU 16032. Provision for MMU and math co-processor. Avail. Q4. 

Static 12 MHz Memory 

НАМ 20. Extended addressing or bank select. RAM 20-8K: $210, $280 CSC. эы йынын: | 


$355 CSC. RAM 20-24К: $355, $425 CSC. RAM 20-32K: $425, $495 С5С. 


CMOS Static 12 MHz Memory 
RAM 16. 64K X 8 or 32K X 16 - works automatically with 8 or 16 bit systems. 5650,5 750 С5С 
RAM 17. 64K X 8; ultra low power. $599, $699 CSC. C 
НАМ 21. 128K X 8 or 64K X 16: works automatically with 8 or 16 bit systems. 513: 5 
RAM 22. 256K x 8 or 128K X 16 - works automatically with 8 or 16 bit systems. Avail. 04. 
M-DRIVE. The first ‘solid-state disk drive’ can increase operating speeds.up to 350095. | 
DRIVE $1198, 256K M-DRIVE $2395. 


Interfacers 
Interfacer 1. Two RS-232C serial ports. $249, $324 CSC. 
Interfacer 2. Three parallel ports plus RS-232C serial port. $249, $324 CSC. 
Interfacer 3-5. Five RS-232C serial ports (2 sync/async, 3async). $599, $699 CSC. 
Interfacer 3-8. Eight RS-232C serial (2 sync/async, 6 async). $699, $849 CSC. 
— Interfacer 4. Three RS-232C serial ports, one parallel port, one Centronics/Epson parallel port. 
$395, $495 CSC. 


High-Performance Motherboards 
6 Slots, $140, $190 CSC; 12 Slots, $175, $240 CSC; 20 Slots, $265, $340 CSC. 


Othep Computer Products 

MPX 1. Multi-user system front end processor with 16K on-board RAM. $649, $749 CSC. 
Enclosure 2. With амали de Ed jytherboard, power supply, fan, dust filter, rugged all- 
metal вно. ner E „З 
Р: system Supi ir: R AMI }OM/math processor options; RS-232C serial port; interval 


Minspeak 


A semantic compaction system that makes self-expression easier 
for communicatively disabled individuals. 


Minspeak is a new language pros- 
thesis designed for disabled people 
who cannot express themselves 
through speech or hand signs. It is a 
semantic interface that uses micro- 
processor technology in a radically 
new system of communication that 
reduces the time and effort required 
for self-expression. 

А person using a Minspeak board 
with fewer than 50 keys can produce 
thousands of clear, spoken sentences 
with fewer than 7 strokes. Minspeak 
users don't even have to know how to 
spell; they can produce complete 
sentences without selecting letters, 
phonemes, or words. The unique 
Minspeak process permits the user to 
translate thought into speech. 

Minspeak has a modern linguistic 


About the Author 

Bruce Baker did his undergraduate and 
graduate work in Greek and Latin at Wabash 
College, Indiana University, and the University 
of Paris and has taught widely in the United 
States and Europe. Currently, he is a doctoral 
candidate in French and Spanish at Middlebury 
College and Consulting Linguist to the Prentke 
Romich Co. in Shreve, Ohio. Last year he was 
named Contributing Editor to Communication 
Outlook, а publication of the Artificial 
Language Laboratory of Michigan State 
University. 
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Bruce Baker 
840 Rolling Rock Rd. 
Pittsburgh, PA 15234 


coding system based on general ideas 
underlying human communication. 
The coding technique uses sequence 
to define context, thus exploiting the 
human mind's ability to process 
semantic information, Easy-to-under- 
stand symbols on each key represent 
ideas. The meaning of each key image 
changes according to the sequence in 
which it is hit. By combining these 
symbols, whole spoken sentences can 
be generated. The simplicity or com- 
plexity of the symbols will depend on 
the needs and abilities of the user. 
The best way to explain how 
Minspeak can do all of this is to start 
with the reasons behind its existence. 


Research and Insights 

Several years ago, as research for 
my dissertation, I set out to study the 
attitudes of able-bodied people 
toward people with obvious physical 
disabilities. To do the research, I 
needed to speak to disabled as well as 
able-bodied individuals. The most in- 
teresting and insightful group of peo- 
ple 1 met had cerebral palsy. Ironical- 
ly, the condition which caused them 
to have these insights also prevented 
them from being able to express those 
insights easily. Communication was 
slow and inconclusive. Unless you 
have had some personal experience 


with severe physical communication 
disabilities, you may not fully realize 
what slow and inconclusive means in 
this context. 

One man I met can communicate 
only with the aid of an IBM Selectric 
typewriter. His lack of voluntary 
muscle control, stemming from a 
birth injury, precludes not only hand 
signs and speech but also a reliable 
eye blink for Morse code. He ex- 
presses himself by pushing down on a 
board with his chin. This signal is in 
response to the presentation of letters 
on a revolving metal disk. The disk 
pauses for two seconds to position 
each letter in front of a stationary 
arrow. When he sees the letter he 
wants, he presses the board with his 
chin, and the letter is typed. This 
method is slow and tedious. Creating 
the word "can" requires two and one 
half scans of the entire alphabet, and 
a single sentence often takes 30 
minutes to complete. 

Another man uses a communica- 
tion system based on eye motion. А 
movement of the eyes upward and to 
the left indicates yes, while a move- 
ment downward and to the right 
means по, Іп this system, the conver- 
sational partner performs the func- 
tions of the revolving disk. As I slow- 
ly recited the alphabet, he signaled his 


А Communications Impasse 

The communicatively disabled con- 
stitute a group for whom access to 
microprocessors could mean a real rev- 
olution, and a common assumption is 
that recent technological advances 
have produced the necessary commu- 
nication aids. Unfortunately, this is 
not the case, but the problem does not 
lie in the new technology. 

Neurological damage sufficiently ex- 
tensive to hamper intelligible vocaliza- 
tion is regularly accompanied by dif- 
ficulty in control of physical move- 
ments. To use any communication aid, 
the user must be able to actuate some 
type of switch. Consequently, existing 
communication systems do not solve 
the basic human-engineering problem 
of transferring information from the 
mind of the communicator to the com- 
munication aid, because all systems for 
complete communication, voiced or 
unvoiced, have been based upon ac- 
tuating letters, words, word parts, or 
phonemes (minimal sound units). 

Magnetized or light-sensitive key- 
boards, new scanning methods, and 
eye-tracking systems сап make the 
selections easier, but still cannot 
reduce the number of selections re- 
quired to communicate whole 
thoughts. 

A nonspeaking person with cerebral 
palsy faces the task of accessing be- 
tween 30 and 40 keys to produce а 
single sentence. A neurologically im- 
paired person able to make one selec- 
tion every five seconds requires many 
minutes of intense concentration and 
labor to produce a single staternent. 

The normal response time in conver- 
sation is less than three seconds. 1} 
someone is forced to wait 10 seconds 
for a reply, anxiety results, If a person 
is forced to wait five minutes, commu- 
nication falters; conversation becomes 
impossible. 

If letters are too slow, what about 
words? Sadly, systems based on actu- 
ating words are too extensive and iron- 
ically too restrained. The more words 
there are, the longer it takes to scan 
through them. Imagine going one by 
one through 200 words. Even being 
able to jump through them five at a 
clip requires an enormous amount of 
time. And yet 200 words is really а 
small vocabulary. 

If direct selection is physically possi- 
ble for the user, imagine a board with 


Photo 1: Hale Zukas has cerebral palsy and uses a communication board and head- 
stick of his own design. A Phi Beta Kappa graduate іп mathematics from the 
University of California at Berkeley, he is one of a group of highly skilled commu- 
nication-aid users whose cooperation and insights into Minspeak have been in- 
dispensable. 


400 words. The huge size of such a 
board, the smallness of the individual 
squares, and the intellectual complexi- 
ty of remembering locations of words 
present obvious difficulties. 

Coding can reduce the size of a word 
board and increase the available 
vocabulary. A three-number sequence 
can address up to 999 words, but the 
human memory requirements are stag- 
gering. "What is word 643? Is it 
potato'? No, that's 512." The average 
person uses thousands of different 
words every day. And even if the word 
board could contain most of a user's 
vocabulary, a simple sentence like 
"Are you going to the store today?" 
would require the user to select 7 codes 
by hitting 21 keys. Research has shown 
that most people who have tried to use 
fixed-word boards return to alphabet- 
spelling boards. 

What about a hybrid system that 
mixes words, letters, and word parts? 
Photo 1 shows a person using such a 
system, which he actuates with a head- 
stick. The board has more than 100 
squares, each inscribed with a letter, 
word, or word part, (The word parts 
are morphemes, un-, -ed, -ly, or fre- 
quently used letter combinations, -th, 
-wh, -tion, -ize.) This approach is an 


improvement but, like the others, is 
still very slow. An average sentence re- 
quires in excess of 20 actuations. To 
get the number of actuations below 20, 
the board would have to have more 
than 400 keys. By combining the de- 
mand this would make on human 
memory with the considerable effort 
required to make a single key selection, 
it becomes obvious that communica- 
tion on these systems demands con- 
siderable effort from sender and 
receiver. 

А system based on letters is not the 
answer, and one based on words is 
worse. A mix of words and letters af- 
fords some relief, but not enough. 
People with communications disorders 
simply need more "bang to the punch" 
if they are going to be able to exploit 
the computer's potential for equalizing 
physical differences. 

The source of the difficulty seems to 
lie outside the realm of technology. 
The very nature of the alphabet is at 
the heart of the problem. The quantity 
of information borne by a single letter 
is quite small. Information transfers 
conducted in such small units will nec- 
essarily require many units. Biomed- 
ical engineering cannot change this. 
Perhaps a semantic approach сап, 
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letter choice by making the "yes" eye 
movement, Although we divided the 
letters of the alphabet into separate 
groups of vowels and consonants, 
and further divided the consonants 
into those before and after "L" for 
easier reference, this system is still 
terribly slow and very limited. 

For him to ask the simple question 
"What did you say?" requires a dozen 
scans through the alphabet and many 
questions to establish whether a word 
is ending or a new word is beginning. 
The degree of concentration that this 
system demands of the conversation- 
al partner is so great that my friend 
often lets many misunderstandings 
pass just to get the central message 
across. І often wonder if I have 
understood his message correctly or if 
my friend feels that the correction 
isn't worth the time and effort re- 
quired to make the meaning clearer. 

The inability to express oneself is 
one of the most widespread and 
catastrophic disabilities, According 
to a report from the University of 
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Wisconsin's Trace Research and 
Development Center for the Severely 
Communicatively Handicapped, as 
many as 500,000 people in this coun- 
try are unable to communicate either 
vocally or with standard hand signs. 
The causes are numerous, but among 
the most common are cerebral palsy, 
strokes, amyotrophic lateral sclerosis 
(Lou Gehrig's disease) and vehicular 
head trauma. One family in four is at 
some time touched by a serious com- 
munication disorder, 

Because hundreds of thousands of 
these people have unimpaired cogni- 
tive abilities, the need for easy com- 
munication methods becomes all the 
more important. As the realities of 
physical communication disorders 
became apparent to me, | decided to 
focus my research on finding some 
means of facilitating nonvocal com- 
munication. 


Addressing the Need 
Minspeak began as а simple 
remedy to a single aspect of nonvocal 


THE COMPUTER 
LEARNING TREE 


Baby Blue for 


IBM: $579 


Л. ATARI 


NORTHSTAR 
TELEVIDEU ........ 


MICRODECISION .. 
includes: WordSiar, CalcStar- 
Speli5tar, MBasic-80, Bazic 


KAYCOMP I! 


1298 850 inter 
4698 PacMan 


. 1448 830 Mod. 


810 Disk .. 
81 195 СХ40 Paddies 317.98 СХ853 НАМ .. 


$4795 1500 PROGRAMS STÜCK 


PRINTERS STORE HOURS: 


NEC 7700s ‘LOW 


EPSON MX-80 
WITH GRAFTRAX 


MON.-THURS. 9:30 
9478 FRI. 8 SAT. 10:00. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


TO ORDER CALL: 


1-703-750-2631 
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Circla 109 on inquiry card. 


communication needs, the problem of 
feedback —called phasis in linguistics. 
Sentences that check the channel of 
communication between sender and 
receiver serve a phatic function. 

In face-to-face conversation, 
speakers need to be assured either 
through verbal or body language that 
the message is getting through. 
Because the listener is aware of this, 
he nods, makes sounds such as 
"unhuh,hmm" or says “yes, I see." If 
the message is complex or the speaker 
is anxious, the speaker may request 
additional phatic signs by saying 
"you know" or mentioning the 
receiver's name. When a person has a 
severe physical communication 
disorder, phatic problems take on a 
pressing importance for both conver- 
sational partners. 

Able-bodied speakers have a wide 
range of vocabulary and syntactical 
phatic strategies at their disposal, [n 
principle they can generate an infinite 
number of different phatic sentences, 
but they do not. Instead, the same 
phatic utterances are used again and 
again. А limited number of responses 
meets the five basic phatic needs most 
people experience in conversation. 
They are: 


1. To ascertain the quality and 
quantity of the information being 
received at the other end of the 
communication channel. (Am I 
being heard? Is my meaning com- 
prehended?) 


2. To learn whether the informa- 
tion, once understood, is being 
judged correctly or erroneously. 
(Am I right, Joe?) 


3. To determine how the transmit- 
ted information is affecting the 
emotions of the receiver. (Doesn't 
he care the article is late?) 


4. To estimate how the transaction 
is affecting the receiver's opinion 
of the sender. (I won't tell her 
that; I'll sound so stupid.) 


5. To collect information about 
what's going to happen in the im- 
mediate future concerning: (a) 
the duration of the conversation, 
(b) possible topic shifts, (c) even- 
tual results of the interaction. 
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Have you put aside buying a color monitor 
because it's too expensive? 

But, have you looked at the new TAXAN RGBvision 
color monitor? 

Would you be excited at a suggested retail price 


of $399.00 for the RGBvision I, and $599 for the 
RGBvision II? 


DO WE HAVE GOOD NEWS FOR YOU! 


For those low prices, you can have: 
NEFull compatibility with Apple Ш and IBM PC without 
interface modules 
Compatible with Apple II through the TAXAN "RGB-II" card 
BIRGBvision I medium resolution - 380(H) lines 
“8 РСВуіѕіоп II high resolution - 5IO(H) lines 
“8 Unlimited colors through linear amplifier video circuit and 16 
colors for Apple III and IBM PC 
E 2-inch, 909 deflection CRT display 


Can you really afford to turn all that down without looking at 
the TAXAN RGBvision monitors? See your local dealer for à 
demonstration. 


TSK ELECTRONICS CORPORATION 


1524 Highland Avenue 
Duarte, California ФОО 


TAXAN 12" green phosphor monitor, 
model KGIZN. features an ВОО line 
resolution al center, 2000 character 
display. 


| Apple Папа П are trademarks ot Apple Computer. Inc 
A subsidiary of Kaga Denshi IBM PC is a trademark ot International Business Machines, Inc. 
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Hewlett-Packard on 
the professional use of personal 


_ There’ a considerable differ 
computer and one that really fits. 


There are a lot of places where the 


just like a real craftsman’s tool able computing system. Add a 


basic one-size-fits-all type of per- 
sonal computer fits in really well. 
But if you're like most of the tech- 
nical professionals we know, you'd 
rather use a tool that was clearly 
designed for the job you're doing. 

That's why we've developed 
these five very different personal 
computers just for people like you. 
And configured each one specif- 


ically to operate in E 
technical environ- 


ments. 10 interface with instru- 
ments and other computers. 10 
give you all the computing power 
and all the high-level graphics 
capability you need. 

We also offer you a full range 
of printers, graphic plotters, addi- 
tional memory systems, input de- 
vices, and communications links. 
Plus over 5000 software programs 
at last count. 

As а result, you can practically 
design your own system. And have 
a personal computer that fits 
your professional environment 


All the power of our 9100 Series Desk-top Engineering Computer. 
Now you can hold it in the palm of your hand. 


HP 9836 < 


fits your hand. 
Now we'd like to show you, in 
some detail, just what we mean. 


The HP- 41. 


You might remember the series 
9100 engineering computer we in- 
troduced in 1968 for $5000. Now, 


for a base price of $250, you can 
hold all the power of that system 
in the palm of your hand. 

All by itself, this hand-held 
computer can help a petroleum 
engineer evaluate gas or oil reser- 
voirs. Or help civil engineers do 
critical computations = 
in the field. 

Add the new 
Hewlett-Packard 
Interface Loop 
(HP-IL), and you | 
can turn your 
HP-41 into a | 
powerful, port- 


printer for hard-copy output. Or 

our 128k byte cassette for mass 

storage. Or add both; they'll only 

take up as much space in your 
briefcase as three paperbacks. 

You can even use your HP-41 as 

a remote data collector, then link 

it up with any HP Series 80 per- 

sonal compu- 

^ ter via HP-IL. 


LESE 


The HP-85. 


Complete with an integrated 
tape drive, printer and CRT, this 
typewriter-size systern fits easily 
in a crowded work area. Where 
you can use its impressive number- 
crunching power any number of 
ways. For waveform analysis. Re- 
gression analysis. Linear 
programming. 

Add the HP-IB interface, 
and you can control u 
to 14 instruments simul- 


taneously. Add our Data 
Communications Pac and 
| you can tie into another 


computers. 


ence between the one-size-fits-all 


Our 7470 Platter. One of many peripherals 


on-site computer, a major data net- 
work, or a national timesharing 
service. 

You can even use this portable 
machine to do all these same jobs 
out in the field. And more. 


The HP- 87. 


The HP-87 sets a new level of per- 
formance for personal computers 
In its price range. You get built- 
in screen graphics, up to 544k 
bytes of RAM, and an 80-column 
integrated CRT. Plus the same 
flexible I/O structure for control 
applications as the HP-85. Be- 
cause of its extended memory, you 
can take advantage of a VisiCalc” 
PLUS worksheet with up to 16,000 
cells. And since the HP-87 has a 
built-in HP-IB, it’s easy to add in- 
struments, disc drives. printers, 

lotters, and even a graphics tab- 
et. To give you even more to work 
with, theres an optional CP/M* 
module. And all applications devel- 
oped for the HP-85 in BASIC are 
upward-compatible to the HP-87. 


The HP 98296. 


Designed to handle high-speed 
data acquisition 
and tests, the 
9826 has a pow- 
егіш MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro- 
tection. Plus a 
built-in HP-IB in- 


VisiCate® is a registered trademark of VisiCorp. | 
CP/M? is a registered trademark of Digital 
Research, Inc. 


E А Еи 


„И | 


terface and a var- 
iety of other inter- 
face cards, so 
you re free to con- 
centrate on test- 
ing. Instead of sys- 
tem configuration. 

‘To give you even more flexibil- 
ity, you can run applications in 
HP-enhanced BASIC, HPL. or 
Pascal. We've also built a CRT 
display with advanced graphics 
into the system, so you can see 
and interpret your data the in- 
stant you get it. And since every- 
thing about this system is built 
for speed, we've developed a spe- 
cial rotary control knob that lets 
you edit programs, calibrate instru- 
ments, and control motor speed, 
all with fast analog inputs. 


The HP 9836. 


This full-function workstation 
does it all: design, computation, 
and high-speed testing. Because it 
ives you all the high-performance 
eatures of the 9826. And then 
some. With the 9836, you get a 
| big, easy-to-read CRT. So- 
phisticated graphics capa- 
bility. Two flex- 
| ible disc drives. 
Room for up to 
two megabytes 
of memory. 
And an even 
longer list of 
engineering 
software and 
peripherals to 
choose from. 
And those 


| HP-IB 


HP-41— CIRCLE 216 
НР-9826 — CIRCLE 217 


that help make our personal computers really personal. 


are Just the five 
personal compu- 
ters we've devel- 
oped for technical 
professionals; we 
also make a full 
range of person- 
al computers for business 
professionals. 

So. Before you decide to adapt 
your routines to fit the needs of a 
one-size-fits-all computer, we think 
ЕЕ should get in touch with us 

irst. And see what it's like to 
have a personal computer that 
really is personal. 

Just return this coupon, and 
well send you full information on 
any or all the personal computers 
we make. 


“кү — —— eee | 


1820 Embarcadero Road, Palo Alto, CA 94303 


Га like to see which of your personal computers 
fits the way I work best. Please send more 
information on these models: 


| O HP-41 O HP-85 О HP-87 [ | HP 9826 
| Г) HP 9836 


| Name 
| Title 
| Address 


| City/State/Zip 


EO KNEES" 


HEWLETT 
PACKARD 


U 


А wide variety of interfaces for technical environments, including 
HP-IB, HP-IL, RS 232, GPIO, and BCD. 


TCG-203 


Please Circle The Product / Products for Which You Would be Interested in Receiving Intormation: 
HP-85— CIRCLE 218 
HP-9836 —CIRCLE 219 


HP-87 —CIRCLE 220 


| 
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MICROPROCESSOR 


SENTENCES IN EPROM 


| vOIC£ SYNTHESIZER 


Figure 1: The bulk of the Minspeak's memory is erasable programmable read-only 
memory (EPROM). The voice synthesizer used in the first prototype was the Votrax 


ӘС-01. 


| prepared 26 sentences to satisfy 
these phatic needs. The simplicity of 
implementation can be illustrated 
with the rotating-disk communica- 
tion system. English sentences do not 
begin with question marks, so 1 decid- 
ed to use them to designate the begin- 
ning of a phatic comment. Each of the 
26 sentences is written on the user's 
lap tray and marked with a single let- 
ter. He can communicate an entire 
sentence by hitting the ? key and a let- 
ter, The receiver then consults the lap 
tray to see which sentence corres- 
ponds to the letter. For example, 
when the user selects ?G, the receiver 
can look at the lap tray and read “I'm 
pleased by what is being said." 

These sentences facilitated conver- 
sations on a number of different silent 
systems and had the potential of be- 
ing even more effective if they could 
be generated on voice-synthesis 
equipment. If phatic sentences could 
be designed context free and reusable, 
so could other sentences. The success 
of the phatic experience could be ap- 
plied to the rest of the communication 
process, 

If users of communication aids had 
at their disposal a collection of 
several hundred multipurpose 
sentences, all sorts of routine but im- 
portant transactions could be made 
easier for them апа for their 
associates. If users could access these 
sentences through short codes, com- 
munication could be conducted 
almost at the speed enjoyed by able- 
bodied speakers. 


Taking It One More Step 
The redundant character of daily 
speech as seen in the phatic project 
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became a primary concept of a new 
system for communication. 1 called it 
Minspeak, a parody on the "new- 
speak" in George Orwell's 1984, with 
the Min for minimum. My first task 
involved constructing thousands of 
sentences that were reusable and ap- 
propriate for most daily situations. 

] designed short codes to access 
these sentences through a radical 
alteration in the representational in- 
formation of an alphanumeric key- 


Users can easily 
remember a large 
number of sentence 
sequences. 


board. Instead of letters, the keys 
bear images taken from daily life. 
These images stand for concepts 
rather than words. Some symbolize 
linguistic functions, some the ac- 
tivities of daily life; others denote 
styles of speech and mood. 

Most important, each key has a 
range of significance, including a 
function, several activities, a style, 
and a mood. The sense of each key is 
defined by the order in which it is 
struck. This multiplicity of meaning 
is called polysemy and is the way 
human language works. 

For example, in the sentence "They 
will play a tape of the play," no one 
would confuse the two uses of the 
word "play." Many of our words in 
English are polysemous and depend 
on their context for meaning. 

Polysemy and redundancy are the 


foundation of Minspeak. The incor- 
poration of polysemy into the design 
allows a small number of keys to 
have hundreds of referents. The 
amount of information carried by a 
letter is small; that borne by a word is 
considerably larger. The information 
in a visual image is enormous. 


Hardware Configuration 

Minspeak requires a keyboard 
coupled with a microprocessor, The 
EPROMs аге used to store complete 
sentences without regard to in- 
dividual words, phonemes, or letters. 
[n addition, a commercially available 
speech synthesizer such as the Votrax 
Speech PAC with an SC-01 voice- 
synthesizer chip can be used. The out- 
put of the voice synthesizer is in turn 
coupled to a loudspeaker which 
generates audible synthetic speech. 
Because the preprogramming is done 
on the basis of semantic rules, 
Minspeak will be able to achieve a 
vocal quality unobtainable with text- 
to-speech methods. (See figure 1 for a 
diagram of that configuration.) 

The keyboard design is illustrated 
in figure 2, with each circle represent- 
ing an individual key. Each key has 
an illustration of a common object or 
an action. In most Minspeak em- 
bodiments the majority of the keys 
also have identifying sequential 
numbers, a letter that corresponds to 
the number, a portion of the human 
anatomy, and a proper name. The 
keyboard design shown in figure 2 
was intended to be used by someone 
with a relatively high level of intellec- 
tual achievement. (See table 1 for a 
detailed description of the keys.) 
Simpler keyboards are designed for 
users with different intellectual levels. 

For example, with this keyboard 
design, key %10 has an illustration of 
philosopher Bertrand Russell, famous 
for his paradox, "the set of all sets, 
not sets of themselves, etc." This key 
is used to change topics. А simpler 
board would use the same key for this 
purpose but would illustrate it with a 
frog that is jumping. (See figure 3 for 
examples of other keyboard images.) 

The microprocessor is programmed 
so that hitting any one key twice des- 
ignates that key's central image as the 


HOW IO SELLMORE SOFTWARE 


THE Prampntlac' 
MANUAL MAKER 


You know better user manuais sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


Introducing Computer-assisted Writing 
Imagine a software product that prompts you through 
ihe process of planning, oullining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 
1. Identify manual, select boilerplate chapter files 
from menu 
2. Edit chapter table of contents to tailor sequence 
and terminology to your product needs 
3. Pause while computer modifies boilerplate chapters 
to match edited table of contents and builds a 
skeletal manual in preformatted CP/M“ text files 
4. Use your word processor to edit the skeletal man- 
ual into a working draft, supplying product details 
as prompted 
5. Tell computer to purge prompts and instructions 
from working draft, and build new Table of Con- 
tents; publish review draft 
6. Review the draft for accuracy and usability; revise, 
polish and publish as instructed by documen- 
tation 
Compared to your current process that may sound 
more like a software maker's dream than a real product. 
Its a dream al! right—a dream come true called the 
Prompt Doc* Manual Maker. It's the only product of its 
kind. 


Consider These Benefits 

Improved productivity—with Prompt Doc® you can 
gain as much as 4096 on typical manual writing jobs. 

Project contro!—with prestructured modular chapters, 
writing tasks can be segmented without losing continuily. 

Manual uniformity—by product, by product line, by 
company. 

Quality assurance—the boilerplate files help assure 
completeness and usability; the Prompt бос” Writers 
Guide gives publishing instructions. 

Proven performance—based on Ihe Prompt Doc* 
methodology, the structures and oullines have been 
proved in myriad applications for the past four years; 
now we've tailored it specifically for ihe commercial 
software vendor. 


Reasonable Price 

$245 for software and two manuals, $45 for manuals 
only. This product will begin paying for itself the minute you 
start using itand continue making you money each lime 
you publish a manual. What could be more reasonabie? 


Circle 384 on Inquiry card. 
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soltwair& marketing bulletins 
trom Prompt Оос, Inc 


users to buy? How do you organize these details into a 
sequence that makes sense to first-time users while i 
provides ongoing reference to veterans? How do you 
formal and package a manual so its attractive enough lo 
get attention yel clear enough to be readily understood? 

And, how do you do all this at a pace that keep up 
with your product release schedule? The Prompt Doc* 
Manual Maker is the answer. 


CP/M* Compatible;Uses Your Word Processor 

Now available for use with WordStar* and other word 
processors on the Apple® II with the Softcard* and on 
standard CP/M* systems. 


Use The Coupon Now 
You know a better way to 
ШЕ make better manuais can 
enhance your compelilive 
position. Why wait another 
minute? Complete the coupon 
now and mail it to Prompt 
Doc*, 833 West Colorado 
Avenue, Colorado Springs, 
CO 80905. Or, if you'd rather 
nol wail for the mail, call 
(303) 471-9875. 


Р - - === 
РЕТЕЛ | = ven bus 
такт ыз 


_ —HÓ— 


РготреПос” 


See our seminar ad in this issue. 
Prompt Docisaregistered trademark of Prompt Doc, Inc. Appteand Appie 
It are registered trademarks of Appie Computer Inc. Softcard is a registered 
trademark of Microsoft Carporation. CP/M is a registered trademark of Digital 
Research, Inc WordStaris aregistered trademark ol MicroPro International 
Corporation 


| needthe Prompt Doc Manual Maker now! Send a copy to: 


Name Telephone ( ) 
Address адь 
Configuration: O Apple tt OF CP/M О 8" CP/M 
O Other. — 
[1 Send manual only. 
О My check is enclosed for $ .П UPSC.OD. 
О You may charge ту — MISA.... A Master Card 
Account # 
Amount $ Expiration Date 
Signature 


О [need more information, Send itto the address above. 
Dealer inquiries invited. 
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GALL - 
81 АОСЕР 


Ц TONGUE 


Figure 2: The images on Minspeak keys represent neither letters nor words, but concepts. Because a picture is, indeed, worth a thou- 
sand words, the meanings of the symbols can change according to the order in which the keys are struck. Each image is rich in asso- 
ciations. In short and obvious combinations, they represent whole thoughts. When such combinations are actuated, sentences are 
spoken by the synthesizer. (See table 1 for a description of the information on the keys. See table 2 for examples of specific 
sequences.) 


Image Theme Letter Anatomy Person 


arm Ann 
bone Bob 
соссух Cathy 
diaphragm Dan 
ваг Everest 
(веі 

gall bladder 

head 

eye 

jugular 

tongue 


ovary 


apple eating or food 

turkey bad or danger 

cathedral wheelchair 

tie, shirt dressing or clothing 

directional arrow transport or travel 

privy ablutions, bathing, or water 
equation philosophy or ideas 

luxedo formalities, departures, or greetings 
Chinese symbol, center personal opinions or disclosures 
Bertrand Russell logic or modality 

elephants tag questions 

caduceus medical 

sun positive expression or happiness 
scales typing mode 

electric currant electricity or contro! 


O с ч Оль о № a 
| lol x-c-romnmooor» 


Table 1: Each key may have several functions depicted. The majority of the keys have a number, a letter, a portion of human 
anatomy, a name, and an illustration. The theme of the key is the topic that is selected when the key is hit twice. The information | 
in this table corresponds to the keys pictured in figure 2. 
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NO COMPROMISE ON P?* 


ЏО TECHNOLOGY $S-100/IEEE-696 PLUG-INS 


DUAL GPIB-488 INTERFACE DOARD 


The Dual GPIB-488, is a Stand-Alone, independently controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In-charge, Controller Assigned or Terminal Bus Slave 
and all interface Functions, their Sub-Functions including Extended 
Functions, are handled by an On-Board 5MHz Processor and ОМА Con- 
troller. 500K Byte Data rates are easily achieved with minimum host 
processor overhead. 


Assembled and tested, P/N 52748-800-100 $475.00 


12-BIT A-D-A CONVERTER BOARD 


8 Channel A-D: 12 microsec. Conv. time, Programmable Gain & Offset Voltage control, Diff./Single Voltage or Current Input. 


8 Channel D-A: 2 microsec. Settling time, Bipolar V / Unipolar | Output, Programmable Reference levels, DUAL-PORTED 
Refresh RAM. 16 or 8-bit Data Transfers via Program VO or Memory Mapped I/O, Extended Addressing and much тоге. 


Assembled and tested, P/N 52748-900-100 5375.00 


SOLID STATE DISK/BULK MEMORY SYSTEM 


Up to 10M Byta capacity wibattery back-up. May be shared among 16 different users / 5-100 Systems. Complete with software 
for most S-100 Operating Systems. 


128K x 8 | 64K x 16 
CMOS STATIC RAM MODULE MULTI-FUNCTION I/O BOARD 


qune anms Two Serial SYNCIASYNC 
RS-232, TTL or Current 
ПІ ІШІ Loop wilh XTAL соп: 

ЕТ trolled Dual Baud Rate 
Generator, Four Parallel 
Ports (Input, Output or 
Bi.). Three 16-Bil timers. 
8-level Interrupt Con- 
troller and large Proto 
area with +5V, + 12V 


Р/М 52748-010 


TOP BOARD SUPPORT 
LOGIC AND 
32K x B! 18 x 16 RAM 


TMM) 


Assembled and tested. lor custom applications. 
P/N 52748-100-101 $325.00 
BOTTOM BOARD PROTOTYPING DOARD KIT 


ӨБК x B/!4BK x 16 HAM . 
Can бе used for wire- 


wrap or solder proto- 
typing projects. Comes 


150 nsec. Access, 2718 compatible HAM devices, Ex- 
tended Addressing, Programmable wait cycles, Write pro- 
tect and Bank select. Battery back-up capability. No complete wilh +5, 
wait cycles with fast 16-Bit Processors. The module's d НЕЕ ti | c x 12V Regulators, Heat 
"Piggy-back" arrangement provides high density & low шы» ИЖИ sinks, 2 Bus Bars, Filter 
input power yielding an improved MTBF and space uti- 3m TN Capacitors and Manual. 
lization. 
Kit P/N 52748-400 $49.95 


Assembled and tested, P/N 52748-650-128 5825.00 


"PERFORMANCE, low POWER, PRICE 


Г кы. р 
22 SA. POST OFFICE BOX 2119 
олы. — CANYON COUNTRY, CA 91351 
Catt. residents add 6% % sales Lax. (805) 252-7666 PR ^ 
U.S. Domestic Price, F.O.B. Factory. CANYON COUNTRY 
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Figure 3: Minspeak keyboards designed for people who can read have numbers and let- 
ters to aid in sequencing and lessen any unnecessary memorization. The letter generally 
stands for a word associated with the central concept behind the key. Key #1 prefaces 
statements dealing with numbers. The associated word ‘s algebra. This key was de- 
signed for a 40-year-old man with cerebral palsy who is beginning college. Key #2 deals 
with cleaning and liquids. It's associated word is bath. Key #20 deals with transport and 
is from a keyboard for a person who does not like the traditional wheelchair symbol. 
The associated word is throne. Key #4 is from a keyboard designed for a Minspeak user 
who does not read. The associated idea is "call 4 help." Key #6 is for commands. The 
associated word is fetch. The names in the upper left area of the keys are of family 
members and friends. 
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Micropaks , Қ 
TRS Mode! il ; à $159/35 
e n e ra CBBO . ё 5459135 
| СВазсг қ 5 98/20 


Pascal MT + 542930 
$316/20 


Software => Eia 


Forran-80 


MuSimpimuMath ` 
MuLi5p-80 A 
ORGANIC SOFTWARE 

* Textwniet |I à 


topic (see figure 4). All keys hit there- 
after designate ideas associated with 
that topic. This continues until the 
user signifies a change of topic by hit- 
ting key #10. 

For example, when the user hits 
key #1 twice, the topic of eating is 
established. When key #2 is hit, the 
sentence “Get that food out of my 
mouth!” is read from memory and 
spoken through the voice synthesizer 
and loudspeaker. If key #3 had been 
hit after the eating topic had been 
established, the sentence “The posi- 
tion of my chair is not right for eat- 
ing” would have been generated. Us- 
ing key #4 would have produced 
“Look out; the food is getting on my 
clothes.” 

The programming also recognizes a 
single keystroke after the establish- 
ment of a topic as a request for a neg- 
ative sentence or expression. This was 
done because negative sentences are 
often of an emergency nature and the 
user needs to be able to convey the 
message quickly and easily. A posi- 
tive phrasing of each of the preceding 


STRUCTURED SYSTEMS GROUP 
GL. AR, AP, РА, СОЕ. ........ . 
Cal for others 
SUPEASOFT 
* Diagnostic 11 

"Forth еті 

"555 Fortran 
"Fortran w/RATFOR , 
"С Compiler 


Mailing Address: ACCESS BO! $249/50 
| 1454 S. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-800-457-0517 


ORDER DESKS 
(812) 234-9421 
Best Selection 
Bes! Service 


Write for our famous CATALOG. 
§ Contains many items not in ad. 
| Stil! oniy $1.00 (refund with pur- 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
| piste and handling per each 

tem. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per item. 
Prices au ^ to change without 
notice. Al items subject to 
availability. 


M Manual 
Manual 


ARTIFICIAL IHTELLIGENCE 
Denta! (PAS-3) 
Medical (P4S-3}, . 
BYROM SOFTWARE 
*BSTAM г 
*BSTMS 
DIGITAL RESEARCH 
PM 


2.2 Intel MDS-800 
Northstar (Horizon) 
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ACCESS BO |i ' 
FRONTIER SOFTWAHE 
Professional 

Time Accounting 
General Subroutine 
v — Шуна 
ISA 


Speliguard . 
БР аж. 
PASCAL LANGUAGE 


Pascal 7 
Pascal MT V5.5 
Compiler , 
SPP Onhy 
KEY BITS 
Wordsearch 
Sving 80 
String BO (Source) 
Sing Bd 


Microsot 5 З 

Hun lime module 
MICRO PRO* 
Wordsar .. А 
WS Training Gude 
WS Custam Notes 
MailMMerge 
WS-Mailmerge 
Datastar 

DS Custom Notes 


Basic Compiler 


5429150 


. 5549/40 


517540 


5298 
$329 


*Databook 

"Milestone 

PACIFIC SOFTWARE 
Sequiur 


General Ledger 
Accounts Recemwable 7. 
Accounts Fayable 
Payroll 
Inventa 
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lor P5 Version 
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*Superca 
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" Avgsaben tov 


ue uh 
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INFOWORLD 
VES ABOUT 
PERFECT 


Read for yourself 
what InfoWorld 
said about this 
incredible word 
processor! 


66 Perfect Writer would be my 
choice for a word processor in 


my home.99 


É É Perfect Writer lives up to its 
name. This product appears to be 
a very solid piece of software. 
Text handling is convenient and 


versatile and you are given 
an unusually complete set 
of commands. 9 


Я 


All quotes are from infoWorld's Perfect Writer 
software review, by John Ford, June 14, 1982. 


- ы Lj 
ч ж“ a am 
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46 ‘User friendly’ is a trite, but true 
description of Perfect Writer. 9 


44 Personally, | found the full- 
screen text to be comfortable and 


in most respects superior. 99 


А É тһе documentation is 
superb... 99 


É Á | believe Perfect Writer will 
serve individual writers very well 


indeed. y 9 


ÉÉ i can recommend the pro- 
gram as a model of clarity. 99 


AND WE'VE СОТ IT 


FOR JUST $249. 


No wonder our phones аге ringing 
off the hook! After InfoWorld went wild 
about Perfect Writer, it's become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
simply the best word processor you can 
buy at any price and 800-SOFTWARE 
is selling it for just $249. That's $140 


off the manufacturer's suggested retoil 


price of $3891 


What's more, we are the Perfect 
Writer experts —the first dealer to stock 


Perfect Writer in the entire United 
Stotes! 
What does this mean to you? 


Product knowledge and support exper- 


tise you simply won't find тер place 
else. Plus the giant inventory, fast deliv- 
ery and commitment to first closs service 
you've come to expect from 
800-SOFTWARE. 

But let us prove how good we cre. 
Just pick up the phone and call us toll- 
free. We're waiting for your call. 


800-227-4587 % CHECK THESE OTHER 

іп paid pt 800-622-0676 T pm Kaa ty 

Qr write: TM 

D 50 TE, ms 6820 Ф : Base Il 5495 
San Francisco, CA 94107 SuperCalc" $199 


EXT 
VISA 


О Purchose orders accepted. 
C Prompt UPS 3 day Blue Label service. 
О Call for shipping charges. 
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АМЕН! 
EXPRESS 


Copyright ТИ іу CW Communica- 


{tonminc, fuaprinted from inioWortd, Pw 10 


The Influence of Language 
Language has such a pervasive in- 
fluence on perceptions and thought pro- 
cesses that so far we've been unable to 
devise a way to measure the depth or 


extent of that influence. To say an issue | 


is "just semantic" is a contradiction. A 
person may as well say "just life or 
death." Americans of African descent 
are not nit-picking when they insist that 
"black" replace "colored." Nor are 
women being petty when they use 
"Ms." The way a person is described af- 
fects how he or she is treated. 

People with physical disabilities cari 
be isolated by the language used to 
describe them. I recently formed a small 
company and one of my two partners 
| uses a communication aid because he 
has cerebral palsy. For me to call him or 
even think of him as "afflicted" would 
| be bad for business. To call someone a 
"victim" of polio or to say a person is 
"suffering from multiple | sclerosis" 
leaves a negative impression. Most peo- 
ple find it hard to deal with anyone they 
view as a "suffering victim." To say "He 
had polio" is easier and clearer. 

"Confined to a wheelchair" is an 
especially unfortunate phrase. People 
are not "confined" by wheelchairs; they 
use them for mobility. Some people are 
tortured for years by unsuccessful at- 
templs to enable them to walk. Wheel- 
| chairs can operate with grace and effi- 
ciency. It's harmful to perpetuate pre- 
judices against them. 

Adults with disabilities are often 
spoken of and hence thought of as 
children. I know a gray-haired profes- 
sional with cerebral palsy whose wife 
was recently asked who the crippled 
boy with her was. 

On the other hand, try not to let this 
list of “don'ts” make you feel anxious, 
because people with disabilities are 
often isolated by other people's fear of 
making a faux pas. Be natural. Most 
people with disabilities are skillful in 
dealing with all kinds of situations. It's 
the prejudices of the able-bodied com- 
munity that are destructive, 

When I am in a quandary about 
whether to use a certain word or not, 1 
just ask myself, "Would I like my part- 
ner described that way?" 

More information is available in a 
pamphlet, "4 Letter Words in the Dic- 
tionary of the Disabled," from United 
Cerebral Palsy, 66 East 34th St., New 
York, NY 10016. 
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"THEME 
DECLARE ALREADY 
ERROR ESTABLISH 
ғ 


FIRST KEY 
ACTUATION 
SYMBOL (A) 


SECOND KEY 
ACTUATION 
SYMBOL iB) 


THIRD KEY 
ACTUATION 


END 

OF KEY 

SEQUENCE 
? 


GET NEXT 
$v MBOL 


SPEAK | 
SENTENCE 


Figure 4: Тһе Minspeak algorithm. To select a topic strike the corresponding key twice. 
All sequences then deal with that topic until another topic is selected. Escapes, though 
not shown, are available for a variety of emergency situations. 


examples can be made by modifying 
the key sequence. The following se- 
quence—key #1 twice (to set the 
topic), key #30 once (to denote а 
positive response), and then key 42 or 
key #4—would result in "It's okay; 
I'm not choking" or "It's all right if a 
little food gets on my clothes." 

For a severely disabled person to 
say these sentences on a text-to- 
speech or phonemic system would re- 
quire the user to select dozens of keys 
plus have the ability to read and spell 
very well. Minspeak requires no more 
than four key selections, and reading 
and spelling don't matter. 

Many other variations and com- 
binations of the keys are available to 
the user and will result in different 


sentences being output. For examples 
of other sequences, see table 2. For 
users with some linguistic sophistica- 
tion, a series of keys can provide a 
method for altering existing sentences 
through insertions and deletions, 
Other options include changing the 
person, number, tense, voice, and 
mood of verbs. Subjects and objects 
can be modified, eliminated, or 
reversed. A “fudge-factor” key intro- 
duces sequences to produce more 
than 100 sentences linguistically de- 
signed to correct or clarify enunciated 
sentences that inaccurately represent 
the user's thoughts, Ап example of 
one of these sentences could be 
[hat's not what I meant." Style and 
context keys can easily alter the 
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HARD DISK 


THE PACKAGE. 


XCOMP is now offering a 10MB 5'4-inch subsystem that OEMs will 
consider a жере" 

Now, a Hard Disk Special that offers more. 

More Storage. More Value. More Support and more Speed. The 
speed alone is unmatched in the industry. XCOMP Controllers are 3 
times faster than some of the basic “cheapie” controllers. 

With the XCOMP "Package Deal" you get the TOMB (formatted) 
Drive and the Controller. There are two models to choose from: 
1) The ST/S for S100 computers and 2) Ош ST/R General Purpose 
Controller with simple 8-bit micro interface for single board 
computers. Incidentally, there is an optional 7-80 Adapter for the 
general purpose computer that allows you to just 'plug 'er in. You 
dont have to build a thing. 

SUPER FAST CONTROLLER. 

The XCOMP Controller is a major key in this Hard Disk Subsystem. 
Speed-up features include interleave without table look-up, block- 
deblock with controller buffer and custom bipolar micro- 
programmed processor. 

MORE SOFTWARE. SAVE VALUABLE TIME. 

Available for this subsystem is software for testing, formatting, 
1/0 drivers for CP/M®, plus an automatic CP/M* driver attach 
program! 

А sophisticated formatting program assigns alternate sectors for 
any weak sectors detected during formatting. This assures the 
lowest possible error rate . . . at least ten times lower than 
floppies! 

WARRANTY. 

ХСОМР5 super Hard Disk 10MB Subsystem has a complete one- 
year warranty on parts and workmanship! 
A LITTLE MORE. 

Just go ahead and compare the price and features we are offering 
with the price and features of any other 5'4-inch . . . or even 8-inch 
system. 


PACKAGE 


4*2 


тһе entire XCOMP 10MB 


DEAL. 


E E Ex - 
» ^ Е -. " PI 
: ж T T А 


Hard Disk Subsystem sells 
for only $1,280., Qty 1. 
Software is $350., one-time 
charge (гед. with first system). 
Simply ask for additional 
details by sending in the cou- 
pon or by calling XCOMP. 


7566 Trade Street, San Diego, CA 92121 
(714) 271-8730 /TLX 182786 


XCOMP 


YES! (m interested in your "Package Deal". Please send me more 
information on the following: ( ) S100 Hard Disk Subsystem 
( ) General Purpose Subsystem. ( ) SG/R Controller for SA1000 
interface. ( | SM/R General Purpose Controller for Storage 
Module Drives. ( ) AN/R Controller for ANSI interface disk and 
tapes. ( ) SG/S, SM/S and АМ/5 same as others for the 5100 bus. 
Name . bm 

Company Kame — 

Titis — —— АЙ 

Address — 11 15 

City 


— 0-0 oo а 


ы... : Жр P 
CPM is а registered trademark сі Digital Research. 


MAKING LIFE EASIER FOR OEMs 


2 ХВІ 


ШЕ ЕЕ ЕР ГН бе ОР ЕБ СЕ ба Оа 


LS 


 UNPLOT RETURN 


INPUT POKE 


PRINT 
9? 


TAB - 


A HH : : 
о. GOS à 
Ж. ғ" гы mr ENTER 


ARCSIN 


COPY CLEAR PAUSE. BREAK 


IN КЕҮ% NO 


Introducing the 
Sinclair 2X81. 

If you're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any- 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 

A breakthrough in personal computers. 

The ZX81 is a major advance over the origi- 
nal Sinclair ZX80 —the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81's 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you 
a Continuous display, eluding moving graphics 


Sinclair technology is also available in Timex/Sinclair computers 
under a license from Sinclair Research Ltd. 


E | Of key words like PRINT, 
| | | RUN and LIST 
- | | в Automatic syntax error 
| | Б detection and easy editing 


= Multi-dimensional 
string and numerical arrays 
a Mathematical and scien- 
tific functions accurate to 
8 decimal places 
a Unique one-touch entry 


2 Randomize function 
useful for both games and serious applications 
= 1K of memory expandable to 16K 
ав A comprehensive programming guide and 
operating manual 

The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming бак ала орег- 
ating manual designed for both beginners and 
px computer users. And you can use 

ular cassette recorder to store and 
Бей | programs by name. 


Order at no risk.** 


We'll give you 10 days to try out the ZX81. If These numbers are for orders only. If you just 
you're not — satisfied, just return it to want information, please write: Sinclair Research 
Sinclair Research and we'll give you a full refund. Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 

And if you h avea problem with your ZX81 f Ma arg and handing Pree mcludes cannectors for TV and cassette, AC adaptor, and 
send it to Sinclair Research within 90 days and SM SD TE 


we'll repair or replace it at no charge. 
Introducing the 7Х81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
2X81 in kit form for the incredible price of just 
$79.95.* It’s the same, full-featured computer, 
only you put it together yourself. We'll send com- 
plete, easy-to-follow instructions on how you can 
assemble your 2X81 in just a few hours. All you 


4.” 


i k : ж, ЧУ, 
have to supply is the soldering iron. pte re, | 
A leader in microelectronics. e етее Em has 16K Was e d ow Like 
published pre-recorded pro- any powerful, ledged com- 
' The 2x81 represents the latest technology n grams on cassettes for your puter, the 2Х81 is expandable. 
microelectronics. More than 10,000 are sold | 7Х81. We're constantly coming Sinclair's 16K memory module 
every week. In fact, the 7Х81 is the fastest selling out with тер ds joli n we'll Bugs ДЫ рен 4 
4 send you our latest software your Cost 15 .95, pius 
personal computer in the world. catalog with your computer. shipping and handling. , 


We urge you to place your order for the 
ZX81 today. 


» a 
X Sinclair 
To order, simply call toll 


free. Or use the coupon below. 


Remember, уои cantryitfor То order call toll free: 800-543-3000 


Mb a fre le a р" == == eee eee eee 


start enjoying your own Price" Qty Amount 
computer. | zx81 | $9995 |] (| 
Call toll free 800-543-3000. NOD НЕЕ ee l 

Ask for operator #509. | 16K Memory Module |) 4995 | | 
In Ohio call: 800-582-1364; $4.95 
in Canada call: 513-729-4300. TOTAL 


Ask for operator #509. Phones 
open 24 hours a day, 7 days 

a week. Have your MasterCard 
or VISA ready. 


MAIL TO: Sinclair Research Ltd., 
One Sinclair Plaza, Nashua, NH 03061. 


Name 


Addres 


Gi ——o—— ————— M: 


*U S dollars 


at ttt tw) 


Topic Key Sequence Key Possible Meaning 


3 1 oil the chair 

3 2 bad brakes 

4 e tle is choking; belt is tight 

5 2 chair won't move 

29 2 bone, joint pains 

7 3 philosophy of religion 

29 3 соссух and seating problems 

29 4 breathing, diaphragm problem 

5 1 eating plans for a trip 

60 6 no water in wheelchair battery 

7 ] eating preferences; l'm a vegetarian. 
29 8 head 

29 9 eye problems 

-- 10 next sentence theme will differ 

10 — clear buffer; start a new topic 

20 = tag questions; "He's gone, isn't he?" 
30 — changes negative context to positive 
50 - change to typewriter mode 

60 — electrical control; telephone dialer, TV swilches 


Table 2: To generate a sentence, the user must hit a key twice to set the topic, and 
then hit one or more keys to select a sentence pertaining to the topic. For example, if 
the user hits key #3 twice to set the topic and follows that by hitting key #1, а 
sentence pertaining to oiling the chair would Ве generated. The information in this 
table corresponds to the keys pictured in figure 2. 


Photo 2: The Express 3, developed by Prentke Romich Co., is a portable communica- 
tion aid powered by internal rechargeable batteries and designed for mounting on a 
wheelchair. A special Express 3 is being prepared to implement the Minspeak concept. 
The system will use a combination of power-strobed EPROM and CMOS RAM. A 
Votrax Speech PAC with an SC-01 voice synthesizer marketed by Vodex will be 
coupled to the output of the microprocessor. It will retain other features of the original 
Express 3, including a 40-character upper- and lowercase liquid-crystal display with 
corresponding thermal printer and serial ASCII output for connection to other com- 
puters and environmental-control devices. 
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vocabulary and social tone of the 
stored sentences. 


Considering the Possibilities 

If you had 1000 sentences carefully 
constructed to cover most of the 
typical activities in your day, perhaps 
75 percent of your utterances would 
be included in that group. Imagine 
adding 3000 more sentences com- 
posed to express a wide range of 
statements and questions concerning 
emotion and personal goals. If you 
then added another 1000 sentences 
which included statements of courte- 
sies, greetings, thank yous, and 
you're welcomes, you would have 
enough sentences to cover most of the 
routine contingencies of life. 

If communication-aid users could 
access any of these sentences with a 
few physical responses, their expres- 
sive difficulties would be on the road 
to resolution. Actual field work has 
shown that the number of sentences 
whose sequences can be easily 
remembered and used is unexpectedly 
high, perhaps approaching the 
thousands for a large percentage of 
potential users. 

Minspeak is currently under devel- 
opment at the Prentke Romich Co. in 
Shreve, Ohio. PRC is working on the 
development of expressive com- 
munication aids for the severely 
physically disabled. A demonstration 
prototype of Minspeak will be avail- 
able from the company later this 
year. Until now, the effectiveness of 
communication aids has caused agen- 
cies to question their definition as a 
prosthesis and this has limited the 
amount of outside funding available. 
Because of the advances represented 
by Minspeak, a coordinated multi- 
state legal campaign has been 
launched to persuade private and 
public health care funding agencies to 
make funding available for purchase 
of this device. 

People who hear and cannot speak 
have an enormous potential for con- 
tributing to society through their in- 
sights into human communication. It 
is my sincerest hope that Minspeak 
will give them access to modern tech- 
nology that will enable them to make 
this contribution in an easier and 
more productive way. E 


MVP-FORTH 


А Public Domain Product 


іп keeping wilh the public domain release of FORTH by its inventor, Charles 
Moore, and the promotion of the language by the FORTH Interest Group, MVP- 
FORTH (for Mountain View Press) and the companion book, ALL ABOUT FORTH, 
are also placed in the public domain and may be used freely without restriction, 


MVP-FORTH conlains a kernal for transportability, the FORTH-79 Standard 
Required Word Set, the vocabulary for tha instruction book, STARTING FORTH, 
by Brodie, editor, assembler, many useful routines, and utilities. 


MVP-FORTH PRODUCTS 
C MVP.FORTH Programmer's Kit including disk with documentation, ALL ABOUT 
FORTH, and STARTING FORTH. Assembly source listing versions. $100 
O MVP-FORTH Disk with documentation. Assembly source listing version. 575 
O MVP-FORTH Cross Compiler wilh MVP-FORTH source in FORTH. $300 
О MVP-FORTH Programming Aids for decompiling, callfinding, and 
translating. $150 
О MVP-FORTH Assembly Source Printed listing. $20 
[1 ALL ABOUT FORTH by Haydon. $20 
ORDER TODAY!!! ж ж ж MYP-FORTH operates under a variety of CPU's, computers, and 
operating systems. Specify your computer and operating System, ж ж ж 
MORE FORTH DISKS FORTH MANUALS, GUIDES, & DOCUMENTS 


1 Starling FORTH by 
Brodie. Best instructional 
manual available (soft 


C] FORTH Encyclopedia by 
Derick А Baker. А com- 
plete programmer's 


fig-FORTH Model and Source, with printed Installation Manual 
and Source Listing. 


Г] APPLE 11% ,5'4 ГІ 8080/280* , 8 І 
' : manual to fig-FORTH with cover) $16 
CL) 8086/68, B O HES/ZBS, 5% FORTH-79 references. O Бізгіпа FORTH (hard 
$65 Each Flow charted $25 cover) $20 


FORTH with editor, assembler, and manuai. Source provided. 
Specily disk siza! 


О 1980 FORML Proc. $25 
[] 1981 FORML Proc. 


O METAFORTH by Cassady. 
Cross compiler wilh 8080 


нении, $100 c TRS-a0/l” by Nautilus 7 1981 Rochester Univ. Г] Systems Guide to fig- 
O APPLE )! by Kuntze» $90 Systems $90 Proc. $25 FORTH $25 
O ATARI" by PNS $90 (16800 by Talbol [1 Using FORTH $25 О Caltech FORTH 
[2 СРАМ" by Microsystems $100 А FORTH Primer $25 pane $12 
MicroMotion $100 C 6808 by Taibol [1 Threaded Interpretive ы NM БРАТ Б 
О CROMEMCO" by Inner Microsystems $100 Languages $20 СІРОР-11 FORTH User's 
чанар $100 П 280 by Laboratory ГІ AIM FORTH User's — ЙЛ 
О HP-85 by Lange* 590 Microsystems Manual $12 ГІ CPIM User's Manual, 
D IBM-PC* by Laboratory 0 8086/88 by Laboratory C) APPLE User's Manual MicroMotion 
Microsystems $100 Microsystems $100 MicroMotion 520 СІҒОНТН-79 Standard $15 
О TAS-80 User's Manual, (1 ҒОВТН-79 Standard 
Enhanced FORTH wilh: F-Floating Point, G-Graphics, MMSFORTH $19 Conversion $10 
T-Tutorial, S- Stand Alone, M-Math Chip Support, X-Other Ci Tiny Pascat in 
Extras, 79-FORTH-79. Specify Disk Size! tig-FORTH $10 
O APPLE p» + ay pa ad [1 TAS-808 or 11 by Miller Г] Installation Manual for fig-FORTH, contains FORTH 
T a Е E E jd $ E i aie model, glossary, memory map and instructions $15 
dida dili. se | Source Listings of flg-FORTH, for specific CPU's and 
Р&79 $140 П 6809 by Talbot Micro- « 
computers. The Installation Manual is required for 
ГІ H88/ZB9 by Haydon, systems, T& X $150 implementation. Each 515 
Meeks 5250 280 by Laboratory Micro- че Оз сы” O Амам 
Г} H89/Z89 by Haydon, T$175 systems, F & M $150 а! 
D 8086/88 by Laboratory ГІ 8080 (1 8086/88 O 9900 LJ APPLE ii 
O PACE [36808 О NOVA О PDP-11/LSI-11 


Cj РЕТ ву FSS,F&X $150 Microsystems, F & MS150 


CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable 


code. «Requires FORTH disk. Ordering Informalian: Check, Money Order (payable to MOUNTAIN VIEW 


PRESS, INC.), VISA, MasterCard or GOD's accepted. No billing or unpaid 


O CPIM $200 [.] IBM* $300 РО". California residents add sales tax. Shipping costs іп US included іп 
O НВ9/289 $200 Г} 8086 = 5300 price. Foreign orders, рау in US l'unds on US bank, include for handling and 
(1 TRS-80/l $200 O Z80* $200 shipping by Air. $5 for each item under $25, $10 for each item between $25 
O Northstar? $200 ГІ 6809 $350 and $99 and $20 for each Пат over $100. Minimum order $10. All prices and 


products subject to change or withdrawal without notice. Single system 
andior single user license agreament required on same producis. 
DEALER & AUTHOR INQUIRIES INVITED 


O fig-FORTH Programming Aids for decompiling, 
callfinding, and translating. $150 


THE FORTH SOURCE'" 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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FDA Regulation of 


Computerized Medical Devices 


What designers of medically related hardware and software 


Most people know that when a 
device is used for medical purposes, it 
falls under the jurisdiction of the 
Food and Drug Administration 
(FDA) of the U.S. Public Health Ser- 
vice. Now, with the advent of the 
microprocessor, many existing 
medical devices have become com- 
puterized, and new medical equip- 
ment is being designed with micro- 
processors, Consequently, many 
hardware and software producers 
may be required by law to notify the 
FDA of their medical devices. And 
those designing such devices or pro- 
ducing software for medical purposes 
should be aware of the regulations 
and the manufacturing controls that 
must be followed in order to comply 
with the Medical Device Amend- 
ments of 1976. 


The Law 

The Medical Device Amendments 
of 1976 to the Federal Food, Drug, 
and Cosmetic Act gave the FDA the 
responsibility and authority to assure 
that medical devices are safe and ef- 
fective. 

As defined by the amendments, a 
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should know. 


Joseph Jorgens III 
Carl W. Bruch 
Frank Houston 
Bureau of Medical Devices 
Food and Drug Administration 
8757 Georgia Ave. 
Silver Spring, MD 20910 


medical device is an “instrument, ap- 
paratus, implement, machine, con- 
trivance, implant, in vitro reagent, or 
other similar or related article, in- 
cluding any component, part or ac- 
cessory, which is intended for use in 
the diagnosis of disease or other con- 
ditions, or in the cure, mitigation, 
treatment, or prevention of disease, 


Many hardware and 
software producers 
may be required by law 
to notify the FDA of 
their medical devices. 


in man or other animals, . . . which 
does not achieve any of its principal 
intended purposes through chemical 
action within or on the body." 


Levels of Control 

The amendments provide three 
levels of controls to assure the safety 
and effectiveness of medical devices. 
They are Class I, devices requiring 
general controls; Class II, those re- 


quiring specific performance stan- 
dards; and Class ІШ, those requiring 
premarket approval. Medical devices 
such as bedpans and surgical instru- 
ments for which general controls are 
adequate to ensure safety and effec- 
tiveness fall into the Class I category. 
General controls prohibit adultera- 
tion and misbranding of a medical 
device. Under the amendments, adul- 
teration may include failure to follow 
Good Manufacturing Practice Reg- 
ulations, comply with an FDA stan- 
dard for a device, or submit a pre- 
market approval application. Mis- 
branding may include failure to reg- 
ister production facilities, list a 
device, or properly label the medical 
device, e.g., by not providing ade- 
quate directions for use, Labeling is 
not confined to the label on the device 
itself but may include any literature 
accompanying the device, operating 
or service manuals, and advertise- 
ments for the device. 

Class II products require a specific 
performance standard, as well as the 
general controls, in order to provide 
reasonable assurances of safety and 
effectiveness. For example, devices 
such as those that make measure- 


superBrain ІІ 
CompuStar Network Systems 


Excellent Dealer & EOM Discounts 


е CMC’s own national on-site service 
е Module replacement 
e Advertising co-op program Com pu Star 
е Toll-free hotline a 
° ay n mE ia re the oldest and largest distributor Hard Disk 
ntertec products, serving our world-wide dealer network 
for many years. oystems 
e Systems include: 10mb, 32mb & 96mb 
- Microsoft Basic - CP/M 2.2 DOS — а 
- 350K, 700K or 1.4MB storage Control Data Corp. 
- Battery-operated real time clock 4 
- Graphics capability - Dual В5232 ports 9448 е CMD 
- Supports Basic, Fortran, Pascal, Cobol, PL/1 80 Q um 32 
CMC ALSO OFFERS BEST PRICES 
e Six-month warranty e Green phosphor screen option ANYWHERE! 


Enhanced DOS with advanced files directory, disk editor, 
diagnostics, communications software and others 


High resolution graphics 
SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE PRINTERS MODEMS MISC. 
Accounting Plus Microsoft Datasouth Andarsan- Jacobson Lina Filters 
Wordstar MBasic Epson CAT Novation Power Supplies 
dBase || Fortran 80 C. itoh HARD DISKS 
Condor Cabo! 80 Üktdata СМС Targa 
Місгоріап М/Т Pascal Infascribe Corvus 
Profilplan P/L1 80 NEC MEDIA 
Bisynch 80 Spellguard Starwriter Dysan 
CBasic II Spelistar F10 Verbatim 


DEALER INQUIRIES, GSA, GOVERNMENT, EDUCATIONAL BIDS INVITED 


ШҮБІМЕПТЕС For Information Call (206)453-9777 
J СОИ То Order, Call Toll-free 1-800-426-2963 


yi 


A Division of Computer Marketing Corporation mum ae 


11058 Main Street, Suite 220 
Bellevue, Washington 98004 | Jui 


TELEX: 152555 SEATAC 
а VOLO | ^ ауазла CES 


See us at Comdex Booth 4128. 


SuperBrain and CompuSlar are registered trademarks of Intertec Data Systems Corportion 


Circle 88 on inquiry card. BYTE September 1962 


Butch Brown believed 
“logic seeking heads" 
lived in the hippie district. 


Until he became an 
Orange Micro Printer Expert. 


Printers Can Be Confus- popular modeis to choose 
ing. Sometimes, even the from, and a complete selec- 
informed personal com- tion of cables, options and 
puter owner is caught short interface accessories, we 
by the mound of technical have everything you need to 
differences in printers. Áfter get your new printer up and 
оле visit to Orange Micro, operating in minutes. 
Butch learned a logic- We Have The Right 
seeking print head skips Printer For You. Bring 
over blank spaces and along your toughest printer 
C уе carlin questions. Quse 30- 
prin a ple will answer them 
character—for | — | E —-— 1 honestly and practi- 
quick stock record һы | "cally In ess time than 
printouts. — 4 m р 2 — you'd imagine possi- 
We Educate d | ! ble, you'll be a printer 
First. With so many MTM Beit too! After all, printers are our 
printers out there with as many = only business, so we always do a þet- 


different features, we feel a printer 
education is in order, We take what you already 
know about computers and explain printers in 
the same terms. Our current customers seem 
ta like that because of the friends they refer 
(Nearly 50% of our business is referral.) 
It's Easy To Be An Expert. Orange Micro 
printer specialists are there ta make you feel 
comfortable with your newfound printer 
knowledge. And when you decide on the 
printer right for you, you'll know exactly why 
you picked it from all the rest. With over 35 


ter job at finding the nght one for you. 
Orange Micro Printer Stores 

3150 Е, La Palma, Suite I 

Anaheim, CA 92806 (714) 630-3622 


13604 Ventura Boulevard 
Sherman Oaks, СА 91423 (213) 501.3486 


3216 Scoti Boulevard | 
Santa Clara, CA 95051 (408) 980-1213 


104 Van Ness 
San Francisca, CA, 94109 (415) 673-0170 
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Limited Franchise Opportunities Now Available. Call (714) 630-3620 
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ments or amplify physiological sig- 
nals fall into this category. The 
amendments gave the FDA authority 
to establish mandatory performance 
standards for these products. Equip- 
ment such as electrocardiographs, 
blood-pressure meters, and medical 
thermometers are in Class II. Class 11 
also contains some devices whose use 
entails some risk for the patient, such 
as defibrillators and electrical nerve 
stimulators. 

A Class III device is one that may 
pose a significant risk to health from 
its use and for which there is insuffi- 
cient information available to devel- 
op a performance standard. This 
would be the case, for instance, in 
new measurement techniques, new 
treatments, or artificial organs. Many 
implantable devices are in this class. 
In order to bring a Class III medical 
device to market, a manufacturer 
must demonstrate to the FDA that the 
device is safe and effective, The 
results from animal studies, clinical 
trials, and in vitro studies for the 
medical device are submitted in a pre- 
market approval application to the 
FDA for review. 

In the FDA, the Bureau of Medical 
Devices has the primary responsibili- 
ty for regulating medical devices as 
defined above. Several working 
groups within the Bureau are charged 
with carrying out different provisions 
of the act. Medical device manufac- 
turers usually interact with the Office 
of Compliance, the Office of Device 
Evaluation, or one of the FDA's field 
offices. 

The Office of Compliance is 
responsible for assuring good manu- 
facturing practices as well as ad- 
ministering recalls and examining any 
violations of the act. Legal actions 
such as seizures, injunctions, and 
prosecutions are also part of its ac- 
tivities. Manufacturers who bring a 
new device to market generally deal 
with the Office of Device Evaluation, 


| which is divided into seven medical 


specialty groups. (For this discus- 
sion, the term manufacturers will in- 
clude producers of both software and 
hardware.) Advisory panels com- 
posed of experts from outside the 
FDA assist each division in its special- 
ty area. 
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Four times faster than any 300 wrong number. And indicatorlightskeep уош branch offices, or exchange programs 
bps modem, to be precise. With Hayes you posted on the current operating sta- with other computer users. In fact, it per- 
Smartmodem 1200, any computer with tus: modem ready, terminal ready, carrier forms just about any communication 

ап RS-232C connection — such as the IBM detect, auto-answer and high speed. function you can imagine, and can be 


Personal Computer. TRS-80* or Apple* III Smartmodem 1200 is two modems іп program controlled using any language. 
— can communicate over telephone lines опе. Liketheoriginal Hayes Smartmodem, Smartmodem 1200. Another product 
with other computer terminals or printers. ії can communicate with other Bell 103 іп the Hayes Stack™ series that stands 
Smartmodem 1200 connects directly to |type modems at upto 300 bps. _ for quality and dependability. And all 
any standard telephone jack inthe USA. Plus it's a 1200 bps modem for you need for com- 
Dialing can be Touch-Tone? pulse or communicating with the faster H £i ў G municating ... fast! 
both. It can even operate over multiline (Bell 212A type modems. Unlike 4 уе Available at 
phone systems (PBX) to dial numbers, re- many 1200 bps modems, Smart- : computer stores 
ceive and transmit data. and disconnect modem 1200 lets you select full or half nationwide. For the name of your near- 
—automatically. An internal speakerlets duplex. for compatibility with time- est dealer write: Hayes Microcomputer 
you hear the call being made and monitor sharing services or апу other system you Products, Inc.. 5835 Peachtree Corners 
its progress. That way you'll know imme- choose. Smartmodem 1200 allows youto East. Norcross, Georgia 30092; or call 
diately if the line's busy or you reacha | access The Source?" communicate with (404) 449-8701. 
Smartmodem 1200 
9 f: | | 
Gets you moving fast! 
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'™ Trademark of Hayes мкл е Products, Inc. (C1982 Hayes Touch-Tone is a registered trademark of American Telephone and Telegraph. 
Microcomputer Products. Inc. Sold only in the U.S.A. TRS-80 Is a registered trademark The Source is a service mark of Source Telecomputing Corporation, a subsidiary 
of Tandy Corporation. Apple is a registered trademark of Apple Computer. Inc. jf The Reader's Digest Association. Inc. 
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Presenting the Intel 27128. 
The biggest EPROM in the world — able 
to take 16K bytes (or 128K bits) of software 
in a single gulp. 
But enough with the introductions. 
The fact is now it makes sense to put 
application and system software— once re- 
served for floppies—on an EPROM instead. 


А lot of reasons. 

You can make a computer less of a com- 
puter for people using it. Operating systems, 
compilers and application software can all 
be pressed into action with one easy-to- 
remember pushbutton instead of 15 or so 


computer startup procedures. 

You can make a computer react faster. 
Compared to software stored on a floppy, 80 
times faster. Or faster than Blinky can wipe 
out your man. 

You can also make a computer more 
reliable. Since Intel EPROMs have the MTBF 
to keep going 600 times longer than floppies. 

Yet you're not locked into a program for 
life. Unlike its ROM counterparts, an EPROM 
is meant to be changed. 

And even though the 27128 EPROM 
can help shrink your system, you have all the 
room you need. So the CP/M operating 


system can fit in one chip. And a BASIC 
interpreter in one. 

Of course, you get all the other no- 
nonsense advantages of an Intel EPROM. 
JEDEC-approved bytewide pinouts for easy 
upgrades. The 0.1% AQL that made our 
2/64 a world standard. And the immediate 
availability for non-stop production of 
your system. 

this without blowing your systems 
costs out of the water. Because as sure as an 
EPROM has 28 legs, the 27128 EPROM 
will set a new low for cost per EPROM bit 
within the next year. 

After all, the way we see it, the way to 


7% 

make software friendlier is to make it hard. 
To see how our 27128 software carrier 

can improve your game plan, contact your 

local distributor or Intel Corporation, 

3065 Bowers Ávenue, Santa Clara, СА 

95051. (408) 987-8080. 


T "delivers 
ІП solutions 


United States and Canadian Distributors. Alliance, Almac/ Stroum, Arrow Elecrmnics, 
Avnet Electronics, Component Specialities Ine , HamiltorzAvnet. Hamilton Electro Sales, 
Harvey LA Varah. Measurement Technology Inc , Mesa. Pioneer, Wile Distnbunon 
Group. Zentronics In Europe and Japan, contact your local Intel sales office 


PAC-MAN ь a trademark of NAMCO-Amenca, ine Space Invaders is a trademark 
of Tato Amenca Corporanan CHM в a registered trademark of Digual Research. Inc. 
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Device evaluation is concerned 
with new products that will be placed 
in commercial distribution. Products 
that are new, those that have been 
"significantly modified," and "me- 
too" products (copies of devices 
already on the market) from a new 
manufacturer require a premarket 
notification from the manufacturer 90 
days prior to marketing the device. 
The premarket notification is called a 
510(k) submission since it is required 
by regulation 510(k) of the Federal 
Food, Drug, and Cosmetic Act. Dur- 
ing this 90-day period, the appropri- 


ate Device Evaluation division 
reviews the premarket notification 
and determines whether or not the 
product is substantially equivalent to 
a device that was in commercial 
distribution before May 28, 1976, the 
date on which the Medical Device 
Amendments became law. If the pro- 
duct is substantially equivalent, it 
may be commercially distributed. À 
product that is not substantially 
equivalent to а pre-amendments 
device, and which has not been 
reclassified, is placed in Class III and 
requires a premarket-approval ap- 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 


210 September 1982 © BYTE Publications Inc 


perform like a DECwriter? III. 


The Datasouth 05120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter? Ш at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
= аш board which can be installed in minutes. Standard features 
include: 


* 165 cps bidirectional printing е К5232 interface 

* Horizontal & Vertical Tabs • 20 mA Current Loop interface 
e Pape Length Selection е Top of Form 

e 110-4800 baud operation « Adjustable Margins 

e 1000 character print buffer е Double wide characters 

е Х-оп, X-off protocol e Parity selection 

• Self Test * Optional АРІ. character set 


Over 5,000 05120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. [n numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 

and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 

respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 

our nationwide network of | 
distributors. Just give us a FPES 0 
call for all the details. = . 


ЯаТассгтіл computer corporation 


4216 Stuart Andrew Blvd. « Charlotte, North Carolina 28210 е 704/523-8500 


Сігсіз 150 on inquiry card. 


plication that is reviewed by FDA 
staff as well as by the advisory panel 
to determine whether the safety and 
effectiveness of the device have been 
demonstrated, If they have, the pro- 
duct will be allowed into commercial 
distribution, 


Computers and Medical Devices 

With the advent of micropro- 
cessors came two developments for 
medical devices. First, micro- 
processors began to replace discrete 
components, and second, totally new 
devices became possible. The first 
development augments the reliability 
of medical devices and also allows 
great flexibility without the necessity 
for major hardware design changes. 
The second development arises from 
the ability to implement very com- 
plex logical decision schemes with a 
relatively inexpensive piece of hard- 
ware. In addition, the proliferation of 
personal computers and associated 
software allows individuals to pro- 
duce small, very intelligent medical 
devices and medical software. 

Microprocessors that are com- 
ponents of medical devices or of large 
computing systems that interface 
with medical instruments are normal- 
ly considered medical devices. Soft- 
ware that is written for such systems 
may be classified as a medical device. 
By identifying the purpose of the sys- 
tem and the function of the software 
within the system, you can determine 
if your hardware and software are 
medical devices. 


Hardware 

Products that apply the latest tech- 
nology (often using microprocessors) 
to perform the functions of discrete 
component designs will not be 
regulated in a manner significantly 
different from their predecessors if 
the use of the microprocessor does 
not change the medical nature of the 
product. Consider, for instance, the 
electrocardiogram monitor, which 
has evolved from electron tubes, to 
transistors, to integrated circuits, and 
finally to microprocessors, The hard- 
ware and software of the latest 
generation of monitors are regulated 
to the same extent as the tube model 
was, as long as the two generations of 


monitors are substantially equiv- 
alent. 

If a microprocessor in the monitor 
automates a process, say, by auto- 
matically infusing a drug when a cer- 
tain electrocardiographic pattern is 
present, then the medical nature of 
the device may be considered 
changed. The monitor may be no 
longer primarily a provider of data; it 
might now be a maker of medical 
decisions, and if this device were the 
first of its kind, it might be regulated 
as a new (Class III) device. 


Software 

The subject of software is a bit 
more complex. Software gives 
medical devices flexibility and can be 
portable from one computer system 
to another. For the sake of simplifica- 
tion, consider four software 
categories: 


1. software that is permanently in- 
stalled in a specific medical device 


O Fast—20 to 100 times faster 


C) Tiny- Typicalty under 4.5K with all modules 
loaded, plus 2K for CCP. 


О Smart - You can use it like SUBMIT, or program it to create 
your own menus or other dialogs. 


not intended to be altered by the 
user and required for the device to 
function 

2. software that may be temporariiy 
installed in а specific medical 
device with the capacity to alter 
the function or performance of the 
device 

3. software designed for use on a 
single, general-purpose computer 
(that is, a computer not specifically 
dedicated to one particular device) 

4. software designed for use on multi- 
ple, general-purpose computers 


Category 1. In this case, the soft- 
ware is really a fixed component of 
the instrument. If the instrument is a 
medical device, so is the software. 
The level of control will be governed 
by the device function or purpose of 
the instrument. 

Category 2. This software is a 
replaceable component, somewhat 
like a phonograph record. [t may 
change the performance of the instru- 


ment and make it function as a dif- 
ferent medical device. Again, if the 
instrument operates as a medical 
device, the software enabling such 
operations will also be considered a 
medical device. 

Category 3. Suppose a software 
package is developed for one mini- 
computer system that might accept 
EKGs from a 10-bed intensive care 
unit, analyze the electrocardiograms, 
and make a diagnosis of the patients' 
heart conditions. This would fall into 
Category 3. Because it accepts data 
from a patient and makes a diagnosis, 
it falls within the definition of a 
device and is subject to regulation. 

Category 4. Category 4 would 
apply to a package developed in one 
of the high-level languages such as 
FORTRAN, BASIC, ог Pascal. 
Categories 3 and 4 contain gray areas 
with respect to the medical-device 
definitions. If someone takes several 
medical textbooks, develops a deci- 
sion process leading to a diagnosis, 


у HONORABLE... 


у Introducing the Honorable Shell- 


OKARA „n 


A true breakthrough іп operational technology for CP/M” systems. 

OKARA lets you, the user, create command scripts to replace the 

boring, repetitive, error-prone keyboard dialogs normally required 

by CP/M and the programs that run under it. With OKARA the 

machine presents any personality you design, from simple cryptic 

commands that do it all to elaborate, hand-holding menus. OKARA 

is a must for anyone who uses CP/M. And a super-must for system 

integrators, software developers, office managers, teachers, parents... 
anyone who sets up CP/M applications for others. 


than SUBMIT, 
SUPERVYZ;" or 
STOK PILOT.” 


О Universal — Nearly all present and future CP/M applications 
will run under OKARA without modification. 


О Price -4150, single copy. $130. disk only. $20, manual only. 


OEM discounts available. Calif. residents add sales tax. 


О Simple —!t you use CP/M, you can learn OKARA In an hour 


or less. 


О Slick ~ Provides some enhancements that CP/M has always 


needed 


О Friendly -іп so many ways. One example, OKARA can page 
console output from any program or command. 
No таге racing to type a control-S. 
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KIAI 


Р.О, Box 11461 
Qakland, СА 94611 
(415) 654-8671 


О Formats ~ 8" single density, 5" Osborne, Apple, Northstar. 


CO System — 8080, 280, от 8085 cpu, CP/M 2.2 Operating 
System. Text editor to create scripts, 


"OKARA sa trademark 
of KIA! Systems. 
SUPERVYZ Is a trade- 
mark of ERIC Computer 
Corporation. STOK 
PILOT is a trademark af 
STOK Computer [nter- 
face. CP/M is а trade- 
mark of Digita! Research: 
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TRS-80® Model I, II, Ill, XVI | 
Apple 119 
ІВМ? PC 
NEC" 
$-100 ^ 
Altos” 
NorthStar 


Superbrain ` 

„ тм Available 
Panasonic Бенели. 
Epson” 


Heath/Zenith ы 
апа Others 


Now you сап expand the capability of 
your microcomputer with cost-effective 
mass storage from Q.C.S. Our inte- 
grated family of 6-, 12-, 20-, and 
40-million-byte systems lets you operate 
your micro with the speed, convenience, 
and proven reliability of systems costing 
thousands of dollars morei And as your 
needs grow, O.C-5 mass storage can 
grow too. You can start with an entry- 
level 6-million-byte system and expand 
BO million bytes ... without scrapping 
your existing programs or operating 
system. 


The comple assemblec! and 
tested system includes. 


Switching power supply 
Inchester drive 


CE — = m Sz] 


Host adapter card 
Sealed case 


power supply designed for future 


Software 

Auto-attach CP/M 

Hard disk utilities 

Realtime clock 

Formatting program (assigns 
alternates for any weak sectors 


the lowest possible error rate) 


- on all parts and workmanship] 


nc 
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Expansion (enclosure, controller, and 


backup hardware or increased storage} 


detected during formatting—assuring 


Warranty (a full one-year warranty 


r 33500! 
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available: 
Attach program for TRSDOS 

and OASIS 

New CP/M dynamic generator: 
configured saftware; menu-driven for 
6-, 12-, 20-, 40-, 80-megabyte drives 
The following systems 
software can be utilized: 

TRS 1, Ili —attach software for DOS 4.0,* 
LDOS 

TRS 1, XVI—CP/M Racet for TRSDOS,* 
Turbo DOS, OASIS 

TRS Models 11 and XVI use 6 Meg for 
CP/M and 6 Meg for TRSDOS 
Apple—CP/M and DOS 3.3 

NEC- CP/M 

S-100—CP/M 

Heath/Zenith—CP/M 

IBM—PC DOS, USCD, etc. 


" Аманаріе at an additional cost 
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for Your IBM PC with Over 35% More Power 
and Throughput Than a Standard 4MHz Z80 System! 


Here's what GIG BLUE includes: 

^ Dual Access I/O - Z80B microprocessor 

в Allows for Dual Processing running at 5.5 MHz 

= Serial port and parallel port — 64K memory 

- Ability to run existing - Hard disk interface 
CP/M-80 programs =“ Calendar clock 


BIG BLUE gives your IBM PC more 
memory capacity and expandability 


Plug in BIG BLUE and get a 
computer-within-a-computer 


а!!-оп-опе board 
all in one slot 


5595.00 


| still leaves you 
room for 


BIG BLUE. an auxiliary processor 
PC board for your ІВМ Personal 
Computer, lets you run thousands of 
programs written for the CP/M 
operating systems. 


CP/M has been around since 

1975. and contains some of the most 
sophisticated, proven programs 
ever written. 


The immense library includes time 

managers, spreadsheet manipulators, and 
office packages. Languages contained are 
BASIC, ALGOL, FORTRAN, C, PASCAL, COBOL, 
PILOT, and many others. 


Edit and format text. 
Check spelling and 
indexes. Discover the ease 
of word processing. 


Enjoy games such as Chess, 
Adventure, and Star Trek. 


Let your imagination run wild! 
Put BIG BLUE to the test. 


BVAILABLE SOON 


UNIVERSAL DISK WARRANTY 
CONTROLLEN 
" ' i One fuli year on all parts | 
For 5% and 8 FLOPPY DISKS Quantity discounts and workmanship. 
pc correcte available. Dealer and OEM 


Single Side/Double Side к 4. А А 
| inquiries invited. 


Quality Computer Services 

178 Main Street 

Metuchen, New Jersey 08840 

201/548-2135 Т e Тач 


Toll-free number: (800] 631-5944 
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and automates the process, is the 
resulting program a medical device? 
No definite decision has yet been 
made. Even if this automated process 
is considered a medical device, how 
should the Bureau of Medical Devices 
analyze the 510(k) submissions? 
Perhaps the appropriate method 
would be to ask whether the 
algorithm that is used is substantially 
equivalent to the algorithm that was 
employed manually. If the algorithm 
were the same, the computerized ver- 
sion of that process would be deter- 
mined to be substantially equivalent 
to the manual version and would not 
be covered by Class III regulations. 

As you may imagine, the issue of 
software as a medical device is com- 
plex and still in a state of flux. Per- 
haps some examples of software pro- 
ducts that have already been exam- 
ined by the Bureau of Medical 
Devices will provide some clarifica- 
tion, 

One product that was reviewed by 
the Bureau of Medical Devices was a 
microprocessor-based monitor that 


measured several patient parameters 
such as blood pressure and heart rate, 
manipulated those measured 
parameters, and displayed the mea- 
surements in both a real-time fashion 
and in a trend plot. The product, in- 
cluding its software, was considered 
to be a medical device. 

Another product used hardware, 
leased or sold to a hospital, that mea- 
sured pulmonary parameters. The 
raw data was sent to a computer by 
way of phone lines. The computer 
manipulated the raw data and re- 
turned a display of the patient's pul- 
monary functions to the hospital. 
Because the data manipulator and its 
software made claims for medical 
purposes and required the leased or 
purchased front-end hardware sys- 
tem, it was considered a medical 
device rather than a service and fell 
under the Bureau of Medical Devices 
regulations. 

А new pulmonary-function 
analyzer uses ап Apple ПІ microcom- 
puter to measure a patient's breathing 
with an electronic flowmeter, analyze 


$+ 1 i 


In fact, most of our new sales are referrals from satisfied customers. 


а a 
ea 
de 


abd 


TRY THE MM-103 FOR 10 DAYS! 
If you're not satisfied, return it for a full refund. But, jf 
you find what others have discovered - that the 
MM-103 is tops In performance & reliability - 


І | { › 
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Here's why: 


(Potomac Micra-Magic. inc.) 


e The MM-103 is a direct connect, 
$-100 compatibla, Bell 103 standard 
modem, with auto originate and aulo 
dialing. 

ә  MM-103 works wilh the widest 
variety of public-domain and 
commercial software, featuring 
selectable modes, parity and baud 
rates (61-500 baud) lor unsurpassed 
flexibility. 

e You can expect off-tha-sheif, 
UPS-fast delivery. Order with check, 
VISA, MasterCard or COD 

е MM-103 is installed in minutes. А 
call ta our 24 hour a day modem lost 
center (703-379-0303 ai 300 baud) 
allows immediate test & verification 
of operations. 

в MM-103 comes with an 
unbeatable warranty with speedy 
répalrs - a Service needed by less 
than 5 percent of boards sold 


5201 Leesburg Pike, Suite 604 
! Falls Church, VÀ 22041 
(703) 379-9650 


the information, and print out a 
graph of the patient's pulmonary 
function. This is considered a new 
medical device, but because it merely 
does the same analyses that were once 
done by hand, it was determined to 
be substantially equivalent to a pre- 
amendments device and was not 
placed in Class ІП. 

Another firm uses a computer to 
analyze X rays and patient informa- 
tion received from hospitals to deter- 
mine the patient's future growth 
statistics. Several X rays and a history 
of the patient are mailed to the com- 
pany where the future growth 
parameters are predicted by way of a 
programmed algorithm. The Bureau 
of Medical Devices considered the 
firm a service provider, and although 
the programmed algorithm is а 
medical device, it is not subject to ac- 
tive regulation except for the regula- 
tions regarding misbranding and 
adulteration. 

Products that fall into this limited 
level of regulation must meet the 
following criteria: 


1. The product must be a computer 
software package essentially based 
on data-analysis methods appear- 
ing in the literature. 

2. Only services provided by the soft- 
ware can be sold. The software 
itself can’t be sold or leased to 
users or other service providers. 

3. The data used as input by the soft- 
ware must be generated by a com- 
mercially available device. 


In this instance, if the firm were to 
market the software package that 
guides the calculations, such a 
package would be an actively 
regulated medical device. 


Conclusion 

This article has been a limited dis- 
cussion of FDA regulation of com- 
puterized medical devices and 
medical software. Many details have 
been omitted. Designers of medical 
software and hardware should obtain 
additional information by contacting 
the Office of Small Manufacturers 
Assistance, Room 1431, 8757 Georgia 
Ave., Silver Spring, MD 20910 (301) 
427-7184. 


INTRODUCING MORE REASONS => = 
FOR TRYING CONTROL DATA | 
FLEXIBLE DISKS RIGHT NOW. 
2 FREE IN EVERY BOX. 


Now you have two more reasons to try Control Data flexible 
disks. Two free disks in every specially labeled box of 10 be- 
ginning July 451. That's 12 disks, or 20% more in every box. 
Control Data flexible disks are dependable. They're guaran- 
teed error-free so you can count on them to perform time 
after time. We manufacture and test every disk to exacting 
standards. Ifs one reason many users choose our media 
above all others 

Control Data disks are available in both 8-inch and 5-4/4-inch 
sizes, in a variety of tormats. And from now until Dec. 31,1982 
you get two free іп every specially labeled box—just for 
trying them. 

if there isn't a participating distributor near you, call toll-free 
800-328-6207 


DISTRIBUTORS 


ARIZONA MINNESOTA 

Tucson, Speciatty Computer Ribbons & Supplies Bioomington, Alanson Business Prod., inc. 

602/293-6861 612/88}115) 

CALIFORNIA Minneapolis Sexton Data Products 

Lodi, Visible Computer Supply 612/947-5880 TT 
209/334-9487 MISSOURI са е — 
Los Angeles, The Supply Depot Hazelwood, Snecinity Computer Ribbons & Supplies SINGLE Е DENSI : 
213/873-6337 314/731-0808 “tho 
DNE NEW JERSEY 

114/833-6650 wood, Dato Research Associates 

Orange County, The Supply Depot, 1 201/500-2620 

714/7501367 NEW Y 

213 204-1075 4 AN SP з. New York. Dato Researrh Associates 

бол Francisco, The Supply Depot. inc. 212/564-2232 

415/88+7800 OREGON 


Simi Volley, The Supply Depot Corp. 
805/563-0505 
Denver, Data Pro itd 
303/777-8655 
FLORIDA 
Hinfech, KAR Printing 
305/557-4782 
Miami, Date Pa» 
305 446-9201 
GfOR Gia 
Ananto, Data Associates, in 
454/752-9818 
LLINDIS 
Chicano, Thomas Computer Con 
312/944-1401 
9 Charles, Visine Computer Supply Corp 
312/377-0980 


Caco Rapids, Network Roxingss forms. Inc. 


31B/ 365-869] 
MARYLAND 


Jessup. Data Storoge 

301/953-2424 

раны 
Woburn, Dota Research Associates 

617/938-0425 

MICHIGAN 

Southfield, Tonaaction Stornge Systems 

313/557-3036 


Eugene, Western Puper Company 
503/688-8361 

Jocksonville, Computer Exchange 
503/772-3803 

Portland, Western Paper Company 
503/288-5646 

OHIO 

Columbus, Tronsaction Storoge Systems 
614/2211788 

PENNSYLVANIA 

Berwyn, Used Computer, | 
215/647-1881 

Austin. Business Dato Products 
512/453-5129 

Dallas, Phébo Enterprise: 
214/358-1201 

Houston, Sumex Dato Supplies 
713/783-5270 

Son Antonio, Buks | Doto 
512/656-5367 

San Antonio. Transcontinental Distrib 
§12/ 737-0064 

UTAH 

Salt Loke City. Rebel Enterprises, | 
801/ 281-330€ 

VIDS INIA 

Fairfax, Dato Research Associates 
703/ 385 3414 

WASHINGTON 

Kent, Westem Poner Company 
206/253-5300 

Poson, Western Paner Compony 
509/547-1633 
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You're not alone, you know. 

We've all been through that same excru- 
ciating moment when we realized that we were 
going to have to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us survived. 

Many of us with a little bit of help called 
dBASE II, the relational database management 
system (DBMS) for micros. 


The best defense is a strong offense. 

Don't get seduced by BASIC, because 
basically BASIC is weak. And to make it do 
anything useful can take 10 times as much 
programming (and time) as with dBASE II. 

dBASE II is much easier because it's a 
relational DBMS, and you control your informa- 
tion with powerful, English-like commands. 

With a word or two, you CREATE data- 
bases, APPEND new data, UPDATE, MODIFY 
and REPLACE fields, records and entire data- 
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
months worth of data in minutes with REPORT. 

You can prepare your forms and formats 
precisely the way you want them. Do calcula- 
tions on fields, records and entire databases 
with 10-place accuracy. 

And do even more with dozens of other 
commands. 


Here's the catch. 
With any language, you'll need to under- 
stand relational operators (“less than; "greater 


than)’ "equals") and a bit of logic (“ог "and; "not"). 


With dBASE II, you'll also get an easy 
way to make choices (IF.. THEN..ELSE) and а 
powerful way to perform repetitive tasks 
(DO WHILE..). 
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With these tools, you're ready to tackle 
your accounting and time billing, project man- 
agement, and any other data handling and record 
keeping. You can work interactively and get your 
answers right now. Or save your instructions and 
repeat everything with two words: DO Man- 
hours, DO ProjectX, DO whatever has to be done. 


Use dBASE II to help make your choice. 

If you've got a 48k CP/M micro with a 
disk drive (96k IBM PC), send us $700 ($400 
for a 56k Apple). We'll send you a copy of 
dBASE II to use free for 30 days. 


the best of 


st MICro. 


Instead of just poring over a manual, run 
it and make certain that dBASE II does what you 
need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 


questions asked. 
But we know that you'll probably keep it. 


Because having dBASE II is like having 
a black belt in micros. 

Call (213) 204-5570 today or drop by your 
local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., Culver 
City, CA 90230. 


Circle 39 on Inquiry card. 
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CP/M is a trademark of Digital Research 
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Talking Terminals 


Text-to-speech translation involves 
looking at the problem from a different "viewpoint." 


Imagine for a mornent that you are 
sitting in front of a computer video 
terminal working on a program when 
suddenly the screen goes blank. The 
display tube has failed. Could you 
continue to work on the program 
even though you couldn't see the 
screen display? That's exactly the 
problem that faces many visually dis- 
abled persons when they try to use 
standard microcomputers. 

An answer to that problem is the 
"talking terminal." Simply, a talking 
terminal resembles a conventional 
computer terminal except that it 
speaks information instead of, or in 
addition to, displaying that informa- 
tion visually. This article aims to of- 
fer an understanding of the human 
factors involved in selecting a taiking 
terminal and to compare current talk- 
ing-terminal products. 


About the Author 

David Stoffel has participated in the research 
and development of voice-response technology 
for six years. He has built his awn talking ter- 
minal as a research tool and for his personal 
and professional use. 
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David Stoffel 
Scion Corporation 
12310 Pinecrest Rd. 
Reston, VA 22091 


In addition to conventional ter- 
minal capabilities, a talking terminal 
requires several additional features 
and capabilities. First, of course, the 
terminal must be able to talk intel- 
ligibly for you to understand its 


nc i a ) 
Speech Is an elusive 
method of 
communication; 
once those sound 
waves are heard, 
It's up to the Ilstener 
to remember what 
was sald. 


speech. So, we want to assess the in- 
telligibility and acceptability of the 
product's speech. Second, speech is 
an elusive method of communication; 
once those sound waves are heard, 
it's up to the listener to remember 
what was said. So, just as many 
video-display terminals provide local 


editing and memory, a talking ter- 
minal has to provide a "say again" 
feature. Finally, consider, for a 
moment, how you would read this ar- 
ticle aloud to someone. Would you 
read the punctuation as pauses, or 
would you say the names of the punc- 
tuation symbols? Would you pro- 
nounce acronyms, such as ASCII, or 
would you spell them out letter by 
letter? Would you read the string of 
digits 1234 as "one thousand, two 
hundred, and thirty-four," or "one, 
two, three, four," or use some other 
method? A talking termina! should be 
able to present the information in a 
variety of ways, suited to your needs 
and preferences, 

Today's commercially available 
talking-terminal products (see table 1) 
represent two different design 
strategies. The speech-related features 
and capabilities have either been built 
into an existing conventional com- 
puter terminal, as with the Total Talk 
and the FSST-3, or are in a self-con- 
tained accessory module connected in 
series on the communication line be- 
tween the computer and the terminal, 
as with the VERT. These two design 


ы % Call toll-free for great savings on Omnis 
et Qua 1! ү complete line of 544" premium disks. Each is 


certified error-free at a minimum of twice 


M the error threshold of your system. Each is 
ОГ as ІК е as А e e о rated for more than 12 million passes without 
disk-related errors or significant wear. 


" And each is precision fabricated to exceed 
even if all Ou all ANSI specifications with such standard 
V features as reinforced hub rings and Tyvec 
Ф sleeves. Get same day shipment and an 
want 1S a unconditional, no hassle money-back guarantee. 


Kl uL асасы ocn ME d 
152 Boston Turnpike 
Shrewsbury, МА 01545 


(800) 343-0314; Іп Mass: 
(617) 756-2960 


"S. 


— 


Call toll free E - 
(800) 343-0314 “39 
In Mass: (617) 756-2960 


Call if you're not sure which disk is compatible with your 

system. Call for prices оп 96 tpi and special formats. We offer an 
unconditianal money-back warranty, We're here to help. 

Be sure to indicate system name and model / at right. 


id кебе "ней ГІСкесі: [ | Master Card 
10 Packs 54” Disks 10 Pack Price чш тш 
— — — — Single side/single density $19.90 $ Di oar m RS 
— — — Single side/double density $23.90 $ 
—— . Double side/double density $39.90 $ наан 
————  Hlip/Floppy reversible $39.90 $ | быль 
Double side/double density 
— — — Protectiveplasticlibrary case $ 2.99 $ __ чи 


(in lieu of soft storage box) 


Shipping and handling $ 1.50 


5% sales tax (Mass. only) 


$ __ 
Circle 33 on Inquiry card. Total $ Tel. 
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personal computer 


UCSD 
p-System "IV.1 


| А supenor implementation of the UCSD 

p-SYSTEM is available NOW for your IBM 

Personal Computer. 

Network Consulting has added many 

features that the professional programmer 

will find useful. These fealures are nol 

available from any other sources. 

* Hard disk support for Corvus, Tall Grass 
Technology and others 

• 25% more floppy storage, without adding 
or modifying hardware, retaining campat- 
ibility with standard (BM diskettes 

* Double sided and double sided‘double 
tracking stepping floppy disk drive sup- 
pori 


* Up to 800K on each mini-diskette 


“НАМ disk support (a pseudo-floppy | 


volume that uses up to 512k RAM) 

* 8086/87/88 macro assembler 

| * Extended memory support 

- Adaptable system support available for 
adding custom I/O drivers 

* Remote Terminal suppori 

е“ XON/XOFF flow control for serial printers 

“АД library of program modules and other 
utilities 

* Disk write verification 

“апа more! 


Standard p-System features include: 


Standard V/O redirection (including com- 
mand files) 

* Dynamic program overiays 

* Support for asynchronous processes and 
concurrency primitives in Pascal 

" Fast Pascal p-code compiler 

» Fast FORTRAN and Basic p-Code com- 
pilers also available 

"А powerful screen oriented editor 

- A filer for handling both files and volumes 

| * A Native Code Generator that processes 

your Pascal, Foriran and Basic programs 


to convert parts of them to native machine | 


code 
* Dynamic runtime binding of separately 
compiled programs and units 
- Turtlegraphics for easy graphics displays 
* Print spooler for background printing 
“ Symbolic debugger 


USCD p-SYSTEM from 
Network Consulting 


The only serious choice for business | 


ТМ The Regents of the University ol California 


Network Consulting Inc. 
А106 - 1093 W. Broadway . 
Vancouver, B.C. 
Canada V6H 1E2 
(604) 738-3500 
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Product: VERT (Verbal Emulation in Rea! Time) 
Self-contained speech unit connected іп RS-232C communication 
line between computer and any terminal. 

Price: $5800 (with educational discount $4990) 


Manufaciurer: Automated Functions Inc. 
Sulte 813 
4545 Conneciicut Ave. NW 
Washington, DC 20008 
(202) 362-6292 


Product: Total Talk (other models are available) 
Hewlett-Packard HP-2621 terminal wilh added speech circuitry. 


Price: £4990 


Manufacturer: Maryland Computer Services Inc. 


2010 Rock Spring Rd. 
Forrest Hill, MD 21050 
(301) 838-8BBB 


Product: FSST-3 (Free-Scan Speech Terminal) 
Zenith 2-19 terminal with added speech circuitry, 


Price: $4495 

Manufacturer: Triformation Systams Inc, 
3132 Southeast Jay St. 
Sluart, FL 33494 
(305) 283-4817 


Table 1: Manufacturers of talking terminals. 


strategies have significant ramifica- 
tions in two of the three areas of com- 
parison: speech review and speech- 
parameter control. 


Translation Algorithms 

An exhaustive comparison of the 
intelligibility and acceptability of the 
speech output—measures of listener 
comprehension and preference—re- 
quires rigorous performance mea- 
sures, Such scientific evaluation is 
beyond my resources, Nevertheless, I 
can offer some useful observations on 
the different text-to-speech algo- 
rithms used in these talking terminals. 

Though some manufacturers do 
not acknowledge the ancestry of the 
text-to-speech algorithms they use, it 
is reasonably safe to infer that both 
the VERT and Total Talk use the 
Mcllroy (Bell Laboratories) algo- 
rithm, as enhanced by NIH (National 
Institutes of Health), and that the 
FSST-3 uses the NRL (Naval Research 
Laboratory) algorithm. The Mcllroy 
enhanced algorithm uses about 1000 
rules, and the NRL uses about 600 in 
performing the letter-to-phoneme or 
word-to-phoneme translation. (А 
phoneme is the smallest sound unit of 
speech. When we speak, we string 
phonemes together to produce 
words.) 

Both algorithms are quite ade- 


quate, with translation accuracy, lin- 
guistically speaking, of about 
90 percent. In my experience, 1 find 
that the Mcllroy algorithm handles 
difficult words correctly more often 
than the NRL. Neither of them makes 
any particularly egregious errors in 
the text-to-speech translation. 


Choosing Synthesizers 

The only viable synthesizers to 
date are those that use phoneme syn- 
thesis, rather than synthesis by 
analysis (speech encoding), because 
the synthesizer must be able to speak 
an unrestricted vocabulary, The 
speech-encoding synthesizers, such as 
Texas Instruments TMS5221 LPC 
(linear-predictive coding) synthesizer 
or National Semiconductor's Digi- 
talker, are still limited to fixed, pre- 
recorded vocabularies. Both the 
VERT and the Total Talk use the 
Votrax VSB single-board speech syn- 
thesizer; while the FSST-3 uses the 
older Votrax VSA. 

Both Votrax synthesizers are 
capable of independent variation in 
speech rate and pitch, under either 
manual or program control. The 
VERT takes advantage of the pro- 
grammable-speech-rate control to en- 
hance the pronunciation duration of 
very short and very long words, 
while also providing you with 


WESTICO — The Software Express Service that really delivers: 


IIPROCESSORS 


When it comes fo providing quality 
programs for serious microcomputer 
users — come to Westico. And you'll 
find more than quality software. 
You'll find instant response. In most 
cases, your order will be shipped 
within 24 hours. You'll aiso find the 
technical expertise on staff when 
you need help. For language proc- 
essors and lots more, it's Westico. 
Here's just a sample of the more 
than 150 quality programs currently 
in stock: 

PL/I-80 * — Powerful application 
programming language for гпісіо- 
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler, LINK-80 linkage 
editor, LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
$475/$35. LINK-80 and RMAC also 
available separately. 

BT-80 "— Efficient B-tree key indexed 
access method for PL/I-80. Features 
key length to 63 bytes, unique or 
duplicate keys, and data records to 
4096 bytes. Datasets can be spread 
over 8 files for a total of 64 mega- 
bytes. 5200/530. 

BASIC-80— Extremely fast interpreter 
features double precision floating 
point math, 40 character variable 
names, CHAIN/COMMON, random 
and sequential files, EDIT, CALL with 
parameters and an overlay tech- 
nique. 5350 
BASIC COMPILER — Compatible 
with BASIC-80. Produces extremely 
efficient, optimized 8080/7280 
machine code. Includes macro 
assembler, linkage editor and sub- 
routine library manager. Compiled 
programs can be linked with FOR- 
TRAN-80, COBOL-80, and assembly 
language programs. 5395/--. 
CBASIC'* — BASIC language 
compiler/interpreter for develop- 
ment of financial and business appli- 
cation programs. System 5120/520, 
CBASIC-86— Implementation of 
CBASIC for CP/M-86. INT files com- 
patible with CBASIC and supports 
128K main memory. Requires 
СР/М-86 or MP/M-86. $325/$30, 


— 
» 


| 


| 


| 


св-во —– Native code 8080 com- 
piler of CBASIC language. Offers all 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which can 
create overlay modules. Supports 
CP/M and MP/M и. 5500/530. 
FORTRAN-80 — Includes full ANSI 
standard X3.9 except COMPLEX | 
data type. $500/—. 
| 


PASCAL/MT*'*— Compiler produces 
8080/7280 code. Standard REL file 
can be linked with other languages. 
Includes linker, debugger disassem- 
bler and special Speed Program- 
ming Package with editor and 
Pascal syntax checker. 5475/530. 


сово 80 — Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs. $750/ —. 
X&5Mxx — Family of microprocessor 
cross-assemblers, Designed to run on 
8080/780 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800, 68041, 
6803, 6805, 6809: RCA 1802; COP400; 
Intel 8048, 8051; MOS 6502, $200/$25. 
хітаѕ * — Translates intel 8080 
assembly language source code 
Into optimized Intel 8086 source 
code. 5150/510. 


LYNX — Friendly overlay linkage 
editor for creating COM files from 
Microsoft compatible REL files. Con- 
structs programs that use all avail- 
able memory including that used 
by LYNX itself. Program size can be 
increased at least 9K without using 
the overlay feature. The overlay 
option is vital to programs larger 
than available memory. Easy to use 
with BATCH and HELP commands. 
5250/525. 


Тһе Westico 24-Hour Computer Hotline |203) 853-0816 
(300 baud) for detailed information and quick 


access ordering. СУ 
sis | A Ways to order | 
| ys 
| * Wit: Westico. Inc.. 25 Van Zont Street, | 


Norwalk, CT 06855. 
* Coll (203) 853-6880. 
e Telex 643-788 
* Dial-up our 24-hour computer (300 
baud) (203) 853-0816. 


COD, MasterCard and VISA accepted. 


, Prices do not include shipping and are 
subject to change. In CT add 7%% sales | 
tax. All sales final. 


e Weslico has more than 150 programs 
for professionais and businesses that use 
a wide variety of microcomputers includ- 
ing: TRS-80 Model Il, Apple, Vector 
Graphic. Cromemco, North Star Micro- 
polis, Ohio Scientific, Altos, Dynabyte. 
ІВМ, Intertec, Xerox, Zenith, Northem 
Telecom. AVL Eagle and more. We're 
working hard to be your software 
company. 


еее. WES TICO 


The Software Express Service 


25 ies adm Street е Norwalk, Connecticut 06855 
(203) 853-6880 е Telex 643 788 


Circle 486 on inquiry card. 


Manual price may be credited toward 
purchase of software. 


. Dealer Inquiries invited. 
WES-43 
Copyright © 1982 Westico, Inc. 


manual speech-rate and pitch con- 
trols. The Total Talk and the FSST-3 
offer you manual speech-rate and 
pitch controls. 

The Votrax VSA and VSB syn- 
thesizers seem quite similar with 
respect to their phoneme production, 
but the FSST-3, which uses the VSA, 
definitely sounds inferior; whether 
this is an artifact of the VSA syn- 
thesizer or poor audio amplification, 
І don't know. 

You may wonder why none of 
these products uses the new Votrax 
SC-01A integrated circuit, which is 


less expensive. The single-quantity 
cost of the VSB is about $800, while 
the SC-01A is $70. But there are two 
major reasons why the SC-01A is not 
used. The speech-rate and pitch con- 
trols are both dependent on the same 
clock signal or timing circuit, affect- 
ing the ease with which intelligible 
speech may be produced. Álso some 
people are concerned about the 
acceptability of the SC-01A's sound 
quality. Only scientific performance 
measures can determine which 
Votrax synthesizer is ultimately more 
intelligible. (For a description of an 


That's the reaction we ot 


from BRIDGE computer system customers. 


The BRIDGE Formula for SPEED 
256k + MEMDSK + Cache BIOS = BRIDGE SPEED 


Let's decipher the formula. . . 
BIOS, 


Take MEMDSK and Cache 


two major operating system 


enhancements, add 256k and perform ordinary CP/M disk operations at 4 to 
20 times the norrnal speed on an InterSystems computer. 


What does this mean? If you are a software developer, you'll know for sure. 
Imagine the possibility of executing your compiler work out of memory. 
How? The components of BRIDGE SPEED allow your files to reside in 
memory after your first run so that with your second run you move from one 
area of memory to another, rather than from disk to memory. 


Imagine this . 
* cutting disk access time by 10 


* prod 
* minimizing disk wear 


ucing twice as much code per month 


Your imagining becomes reality by using BRIDGE'S SPEED formula. 


Hardware consists of: 


* 6 MHz Z80 CPU with memory management syslem 

* 256k RAM memory (expandable to 1 Mbyte) 

е Disk drive options: two 8" (2.4M) or 5.25" (0.8M) disks, 
or 8" ar 5" hard disk 


Run your stream of needs in the fast lane. "BRIDGE" the gap to a high perfor- 


mance 


anced Computer System. For complete information and prices, 


call us at (617) 244-8190 or circle the reply number. Dealer inquiries invited. 


MEM-DISK, ВМАТЕ and AUTOCHECK are trademarks oí 
BRIDGE Computer Compare Orrision оі Ses Data Corporation 
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F YXESFAIDCSEE 


ь 4 Computer Company 


ONT OF SEA ПАГА Су АТИ УЧ 


ONE BRIDGE STREET 
NEWTON, MASS. 02158 U.S.A. 
PHONE: (617) 244-3203 


Circle 63 on inquiry card. 


application using the Votrax SC-01A 
speech-synthesizer chip see Steve 
Ciarcia's article on page 64 in this 
issue.) 


Speech-Review Capabilities 

Imagine that a talking terminal is 
reading this article to you. Suddenly, 
you wonder at what you just heard— 
either a terrible pronunciation of a 
proper name (like "Ciarcia" perhaps) 
or maybe just a word that you don't 
recognize. You would like to stop the 
speech, perform some review func- 
tions to repeat the last few lines or 
words, or spell the word in question, 
and then continue the speech just 
where you stopped it. 

Stopping the speech output of a 
talking terminal requires that the 
stream of characters coming from the 
host computer to the terminal be 
halted. (Some remote computers 
make this very difficult.) Only the 
VERT attempts (when the feature is 
enabled) to tell the host computer not 
to send any more text when review- 
ing. The Total Talk loses data after 
receiving 120 characters of yet- 
untranslated text from the host com- 
puter. The FSST-3 loses data after ac- 
cumulating 1920 characters of yet- 
untranslated text. 

All three products allow you to 
review the text saved in memory. The 
VERT saves the most recent 12,000 
characters, the Total Talk saves two 


| screens (48 lines of 80 characters 
| each) in 


the HP-2621's display 
memory, and FSST-3 saves from one 
to three screens (depending upon the 
amout of memory installed) in the 
Zenith Z-19's display memory. All 
three products can repeat the text in 


| its entirety or by character, word, or 


line. In addition, the VERT can repeat 
text by phrase, sentence, or 
paragraph. 

The Total Talk and the FSST-3 per- 
form their review functions as a result 


| of using the standard cursor-move- 


ment and screen-print functions of 


| the HP-2621 and 2-19 terminals. The 


VERT responds with its review func- 
tion to an ASCII (American Standard 
Code for Information Interchange) 
escape-code sequence from any data- 
terminal equipment. 


One picture is worth 
a thousand numbers. 


Introducing the new wide-tape Quasar" 4-Color 
Plotter, driven by the portable with the speed and 
power of a desktop computer. 

Coupled with the sophisticated Quasar Hand-Held 
Computer, this advanced, BO-character plotter turns 
dry statistics into dramatic graphics anytime, any- 
whare. Makes analysis easier, presentations more 
POM. | 
The Quasar HHC is actually a desktop computer 
уо u can take with you. Its heart is a fast, powertul 

502 microprocessor, with powertul programing 
languages—Microsott BASIC, SnapBASIC and 
SnapFORTH, and high-memory capacity of up to 
8KB RAM and 16KB ROM internal, expandable with 
external Memory Modules and ROM's or EPROMS in 
capsules. Operates on rechargeable NiCad batteries 
and retains data with power off. 


The Quasar таіпігате has a complete range of 
intelligent peripherals including a new 40-Character 
Printer, Telephone Modem/Cassette Interface, 
R5232 Interface, Color TV Adaptor, VO Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database,or portable terminal 
that interacts with a large, central computer, or sup- 
plementary system to host computers for data retriev- 
al, collection and transfer. 

An expanding array of snap-in software includes 
modelling programs for "what if" alternatives, pro- 

rams for time-billing professionals, financial calcula- 
tions, and many others for scientific, engineering, 
marketing and business applications. 

For a complete information kit, write Quasar HHC 
Dept., or use Header Service Card. 


oo nn Quasar 
-----------” Portable Computer Systems 


For HHC system tailored to your specific application contact System House/OEM: Quasar HHC Distributors: 
American Medical Instruments Cyber n Corp. Impact Technologies Group, Inc. Systems 7, Inc. RPC Electronics  InterNet 
Albany, CA Aurora, Salisbury, NC Houston, TX Pittsburgh, РА бап Francisco, CA 
415-525-1113 303-695-8751 704-637-6183 713-468-4394 412-782-3770 415-227-4258 
Insta-Data Systems, Inc. Pentagon Industries, Inc. System Exposure Agent үре Services, Inc. — Straitline Marketing Inc. 

Simi Valley, CA Chicago, IL | Dunedin, FL Columbia City, IN New York, NY 

805-522-0629 312-867-9200 813-736-5154 219-422-6552 E 212-445-4225 


QUASAR COMPANY, Division of Matsushita Electric Corporation of America, 9401 West Grand Avenue, Franklin Park, IL 60131 (312) 451-1200 
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DOOR-ALERT~ 


Just $19.50 


Keep the thieves and rapists out of 
your home! Protect yourself and 
your loved ones with DOOR-ALERT. 
Simply slip DOOR-ALERT over the 
inside door knob. If anyone touches 
the door with his hand. with a key. 
or with a tool, DOOR-ALERT will let 
out a piercing alarm and send the 
intruder on his way. And then it 
turns off automatically so that it 
won't keep alarming the neighbors. 


DOOR-ALERT has a 3-second built-in 
delay. 
This has two purposes: 

1.50 the alarm won't sound if 
someone just casually touches the 
door, and 

2. Jo give you time to deactivate 
the alarm. 


Keep DOOR-ALERT on the inside of your front door both 
while you are at home and while you are away. Nobody will 
be able to enter your home. And. of course. it is something 
you should have with you on your travels. DOOR-ALERT is 
beautifully styled. It measures 4% x 2 x 1 and takes up 
almost no room. It works on one 9-volt cell (not included). It 
costs just 519,50, (you get two for 534.50) plus 52.00 
postage and handling — a great investment for PEACE OF 
MIND. 


GUARANTEE: Satisfaction is completely guaranteed! Use 
DOOR-ALERT for 15 days. Not pleased? You owe nothing — 
not even an explanation. Just return for complete, prompt 
refund. You have everything to gain. and nothing to lose. In 
fact youll wonder how you ever got along without 
DOOR-ALERT. 


- аж ж ж ж ъ® эв жж м м ж о Ам а ж мж мж м з- ж. м ж es 


Yes! DOOR-ALERT is for me. Please send me units at 
only $19.50 each. plus $2.00 postage and handling (California 
residents please add 6 % sales tax). 


Total 5 _____________епс!о5еб. 

МАМЕ 

ADDRESS ——— 

CITY eee MATE LIP 


6333 Woodman Avenue 


SEND TO: DOOR-ALERT 
Van Nuys, CA 91401 
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The integration of speech capabili- 
ty with an existing, popular terminal 
design—the case for both the Total 
Talk and the FSST-3—has positive 
and negative consequences. Such 
integration negates the need to ac- 
quire a computer terminal separately 
when you shop for a talking terminal. 
On the other hand, building the 
speech circuitry into terminals has 
resulted in a performance characteris- 
tic especially annoying to pro- 
grammers: both the FSST-3 and the 
Total Talk (Z-19 and HP-2621 ter- 
minals, respectively) never speak cur- 
sor, character-attribute, or print- 
function codes. 

Anyone who buys a VERT must 
also acquire a standard computer ter- 
minal. This terminal is connected to 
one of the VERT's two ports, while 
the computer (or modem) is con- 
nected to the other. The VERT trans- 
mits all characters received from the 
host computer to the terminal, while 
translating and speaking if appropri- 
ate. The VERT can also transmit all 
characters received from the terminal 
to the host computer, though usually 
some are trapped as the VERT func- 
tion codes, This black-box filter-like 
approach to the problem of providing 
a talking terminal is modular and 
well formed. 


Speech Parameter Control 

А talking terminal should give you 
the option of setting speech-control 
parameters. It should either decide 
the most appropriate way to translate 
and speak segments of text where 
machine-based decisions are compe- 
tent or provide you with the capabili- 
ty of manually setting those decision 
parameters which cannot be success- 
fully handled by a machine. A pro- 
gram can decide whether to pro- 
nounce or spell IBM, NIH, or ASCII. 

The VERT uses truth tables for 
prefixed and suffixed letter pairs to 
determine whether to spell or pro- 
nounce alphabetic tokens. It is rather 
more difficult for a program to decide 
whether to say 370 as "three seven 
zero," "three hundred seventy," or 
"three seventy." If the text is referring 
to an IBM 370 mainframe computer, 
the choice will be obvious to you, But 


ТЕК 2200 5900565 - ae 


Now! A 60 MHz Tektronix scope 
built for your bench. 


Wide-range verti- Two high-sensitivity Sweep speeds: Delayed sweep Complete trigger Probes included. 
cal sensitivity: channels: dc to 60 from 0.5 s 10 50ns. measurements: system. Includes High-performance, 
Scale factors from MHz bandwidth To Sns/div with X10 Accurate to +3% TV field, normal, posilive attachment 


100 Vidiv (10X from 10 Vidiv to 20 magnification. with single time- vertical mode, and 10-14 pF and 60 
probe) to 2 mV/div mV/div; extended base 2213; to automatic; internal, MHz at the probe 
(1X probe). Accurate sensitivity of 2 *1.5?s with dual external and line ір. 

to “3%. Ac or dc mV'div al > 50 time-base 2215. sources; variable 

coupling. MHz. holdoff. 


Tektronix 2213 


In 30 years of Tektronix oscil- Yet performance is written allover probes, operating manuals, 15- 


loscope leadership, no other the front panels. There's the band- day return policy and full Tektronix 
Tes have — ше Р width for le and m warranty. 
immediate popular appeal o The sensitivity for low signal mea- i 
the Tek 2200 Series. The Tek 2213 surements. The sweep speeds for v Tektronix Sales Office nies 
and 2215 are unapproached for the fast logic families. And delayed 
performance and reliability they sweep for fast, accurate timing 
offer at a surprisingly affordable measurements. ORDER TOLL FREE 
price. The cost: $1100 for the 2213". 
There's no compromise with $1400 for the dual time base 2215. 1-800-426-2200 
Tektronix quality: The low cost is the You can order, or obtain more Ask for Department J0333 
result of a new design concept that information, through the Tektronix In the state of Washington, 
cut mechanical parts by 65%. Cut National Marketing Center, where Call (206) 253-5353 collect. 
cabling by 90%. Virtually eliminated technical personnel can answer 
board electrical connectors. And your questions and expedite 
obviated the usual cooling fan. delivery. Your direct order includes 


"Price FO B. Beaverton. OR 


Tektronix 


LONMNATTED TO EXCELLENCE 
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Circia 433 on inquiry card. 


СР/М DATA ENTRY 
"RADAR" 


RADAR is a high speed data entry system 
that will run on any CP/M system pro- 
viding a "3741" style key-to-disk en- 
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key-to-disk systems like the 37415 and 
42%. 


Features: 


Verify Mode 

Check Digit Processor 
Auto Dup/Manual Dup 
16 Accumulators 


Parameter Driven (No 
Programming) 


"Virtual" File Access 
Add or Delete Records 


Record Retrieval By Number 
Or Content 


Full Editing Capability 
Operator Prompts 


Extremely Fast (Written In 
Assembiy Language) 


In addition to "heavy-duty" dala entry, 
RADAR is also the ideal "front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the "input" portion of a pro- 
gram, just let RADAR handle it! 


Write or call for free brochure. The 
RADAR manual is also available 
separately for $25.00. 


Р.О. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933-1659 
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Text-to-Speech Translation 


Several independent efforts have 
resulted in various grapheme-to- 
phoneme translation systems for 
speech synthesis. Graphemes are let- 
ters or other characters, und phonemes 
are the sounds of speech. There are 
two approaches to the problem of 
translating written language (ortho- 
graphy) to its spoken (phonetic) form. 
All current efforts to create artificial 
speech use either one or both of these 
approaches, 

The first approach searches a dic- 
tionary of words and/or word frag- 
ments (morphemes) for corresponding 
phonetic representations. Such diction- 
aries that are expected to satisfy a wide 
variety of contexts must be quite large. 
The software responsible for searching 
a dictionary must be able to account 
for various forms of a given entry. 
When dictionaries of morphemes are 
used, the software must be capable of 
separating the words to be translated 
into their constituent morphemes. 

The second approach uses 
grapheme-to-phoneme translation 
rules. Such rules attempt to describe a 
correspondence between the ortho- 
graphic and phonetic forms of the lan- 
guage. Some efforts have resulted in a 
combination of these two methods of 
translation, resorting to the second 
when the first fails to satisfy a transla- 
tion request. 


Unrestricted Text 

In order to remove all restrictions on 
the content of the text being translated, 
the translation system must be able to 
distinguish among English words, 
acronyms, mnemonics, abbreviations, 
etc. The input stream of text to be 
translated is parsed into tokens that 
contain characters of the same type. 

Tokens may be divided into types 
alphabetic, punctuation, numeric, or 
symbolic. A token is complete when a 
cheracter іп the input stream of 
another token type is encountered. 
The type of a token determines the 
classification of rules used in transiat- 
ing the token. The selection of the rule 
set is dependent on the token type. 
There are currently rule sets for 
English, numerals, punctuation, and 


spelling. Spelling is the English pro- 
nunciation of a single character's 
name. You must also consider that 
alphabetic characters do not always 
represent an English word. 

Frequency tables representing the 
occurrence of letter pairs (digrams) or 
triplets (trigrams) offer significant help 
in deciding whether a group of charac- 
ters represents an English word, an 
acronym, or a mnemonic. The fre- 
quency fables currently іп use were 
derived from a lexicon of about a quar- 
ter of a million words. The digram-fre- 
quency table is reduced to a binary 
table that represents tlie occurrence or 
nonoccurrence of letter pairs in the lex- 
ican. The use of digram or trigram 
tables could be expanded to the detec- 
Hon of specific subsets of English 
vocabulary. One case where this is use- 
ful: frequency tables derived from a 
common-usage dictionary and a lex- 
icon of medical terms are significantly 
different. 


Rule-Directed Translation 
Orthographic representations of text 
are translated to phonetic representa- 
tions by means of a production system. 
The rules used in the English-to- 
phoneme translation. match context- 
sensitive patterns to the word or word 
token. The rules are of the form: 


left-context [current-token] 
right-context — phonemes 


The current-token is the character(s) 
that is currently being translated by a 
rule. The left-context and the right- 
context are the text in which the cur- 
rent-token must be matched. These 
left- and right-contexts may contain 
special symbols that define arbitrary 
patterns of characters. The current- 
token may not contain these special 
symbols and must match, character for 
character, the token of the word being 
translated. The right-hand part of a 
rule gives the phonetic symbols repre- 
senting the current-token. English 
phoneme rules are classified in 
subgroups of alphabetic, numeric, 
punctuation, and spelling rules. The 
phonetic replacements selected by the 
successful matching of rules are used to 
drive a speech-synthesizing device. 


a translation program has no way of 
"knowing" the correct pronunciation 
of a number or word on the basis of 
the context in which it was used. The 
Total Talk and the FSST-3 simply 
speak numbers digit by digit. The 
VERT does the same or says numbers 
as whole words depending on your 
parameter setting. 

Ironically, it's often desirable to 
make your talking terminal remain 
silent, while continuing to display 
and save text, The reasons are many, 
varied, and a matter of preference, 
but the capability is important. Total 
Talk will remain silent when you 
depress its Silence key. The VERT can 
be made to remain silent until a new 
line, speech command, or predefined 
text pattern is received. The FSST-3 
can start or stop speaking on com- 
mand. 

No matter what the accuracy and 
proficiency of a text-to-speech trans- 
lation system, there will always be 
words or symbols that you would like 


to have spoken your own way. For 
example, it is becoming popular in 
academic computer-science circles to 
use the word “bang” or “shriek” for 
the exclamation-point character (!). 1 
am sticking with the conservative 
"exclamation," even though the new- 
comers are shorter and can be spoken 
more quickly. The VERT offers you 
the power to define, in English, your 
own translation preferences. You 
simply define a rule that says 
| = "bang," or whatever. 


On the Horizon 

We may see the cost of talking ter- 
minals either decrease as new speech 
synthesizers are used, or increase as 
speech capabilities are integrated with 
personal computers. Whatever the 
result, the cost of a talking terminal 
will remain a serious problem for 
visually disabled persons. Talking- 
terminal manufacturers should ex- 
pand the market for their pro- 


4 


ducts—not limit it to the visually dis- 
abled. Increased sales will lower costs 
and benefit everyone in the long run. 

One perplexing problem remains. 
The rapid advance of video-display 
technology has promoted the ever- 
increasing use of video-dependent 
software. Users of talking terminals 
will require programmed solutions 
for describing essentially visual infor- 
mation. Unfortunately, information 
science is still far from providing ac- 
curate verbal descriptions of two- 
dimensional space, thus, for instance, 
making it impractical to run a screen- 
oriented program like Wordstar sole- 
ly from spoken output. 

Though the sound quality of avail- 
able phoneme synthesizers is defin- 
itely far from human-sounding, I've 
found that visually impaired persons 
find it intelligible and acceptable with 
use. I believe that computers with 
natural-sounding speech and more 
sophisticated algorithms for transla- 
tion will be achieved in this decade. 


ғ VR Data's HARD DISK III has this feature. 

m If your system will abend or die during a 

data error or if you must always have the 

correct data for your functions, ECC is a 

necessity. This feature has filtered down from the larger 

computer systems and is now used by manufacturers of 
superior micro computer products. 


a coc ec m A CREE cae ЕВЕ ВЕ) 


ECC (Error Correction Code) is a poly- 
nomial derivative which is used to detect 
and correct errors. In simpler terms, this 
means that the computer will detect and 
automatically correct data errors sometimes generated 
spuriously in the equipment. 


Imagine a 5 meg Winchester Hard Disk with the following features: 


ALL 


FOR $4899. Complete 


• ECC—onboard buffer 

е FCC approval —Heavy Duty Power Supply 
e Automatic power on with system 

е Heavy duty linear power supply 

ә Gold plated contact on all connectors 

е Heavy gauge aluminum chassis 

е 115/230 VAC 60/50 HZ Standard 

е State-of-the-art controller 

е 2 pass forced air cooling system 


Interíaces to: Radio Shack TRS 80 Mode! | • Radio Shack TRS 80 
Model 111 • IBM Personal Computer е Others to be announced 


V dala 


777 Henderson Boulevard М-Б Falcroft, РА 19032 
(215) 4БІ-5300 18001 345-8102 
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ATARI 


16K 3249 
32K 5389 


48K . . 7489 


ЭЛЕ Rees... Locovevesteevuiev wp wa — 
810 Disc Drive 


. $76.00 


CX40 Joy Stick 
CXB53 18K RAM 


HOT ATARI 
М. GAMES A 


Star Raiders . 
Canyon Climber... ........ 
Ртойәсіо”.................. 
Mouskatlack 


Telecommunications 
Modems 


Hayes 
Smart . 
Chronograph .,. 
Micromodem Н 
Micromodem 100 ...... 
iir h BUB eneore 


VISICORP 


VISICALC 
Apple Il + . я i 
Айг!................... Mm $169.00 
ІВМ, putate M 

Also available ага: 
VISIDEX 

VISIFILE 

VISIPACK 


VISIPLOT 
VISITERM 
VISITREND 


west 


іп Nevada 
CALL 
(702)588.5654 


5649 
„кы "ГЕЙ 
ks ”769 


16К 
32K 
48K 


Microtek 16K RAM 
Microtek 32K RAM . 
Remdisk (128K) 
Intec 48% Board 


One year extended d warranty. 
481 Entertainer . - 

482 Educalor . 

483 Programmer ........ ———I 
484 Communicalor 


ROM CARTRIDGE GAMES 
FOR YOUR ATARI 


Krazy Shoot Oul 
K-razy Kritlors 
K-razy Antics...... 
K-star Patrol 


ARCADE ACTION FROM YOUR 
ATARI JOYSTICK 


AMDEK 
MONITORS 


. $169.00 
$339.00 

.... 8099.00 
. $428.00 


OTH ERS 


Zenith 9 * (Green). 
BMC 12° Green .. 


. $119.00 


SOFTWARE 


We stock manulacturer's and third party software 
lor most ali compulers on the market! Call today 
lor a copy of our new 


CATALOG 


You'! find programs by Atari, АРХ, Data Soli 
Crystal Software, EPYX, Synapsa, OnLine, Arcade 
Plus, K-BYTE, Magis, Canadian Micro Professional 
Soltware, Creativa Software, BPI, VISICORP, Com- 
modore, NEC and of course our own! 


FRANKLIN 
ACE 1000 


64K Personal Computer 
Hardware, software and 
peripheral compatable with the 
Apple 11 and even has some tea- 
tures not found on the Apple. 


Call now for best price!! 


Finally, a dual disk drive for 
the Atari 800/400. Both single 
and dual drive models read 
both sides of the disk! Will 
read all disks wrilten for Atari 
810. CALL FOR INTRODUCT. 
ORY PRICE! 


COMPUT ERS 


Maxell Disks 


MD | (box of 10.. 
MD Il (box of 10) 


MFD I! (8° Double Density) , 
Syncom (box ol 10)......................... 


Computer Covers 


Commodore VIC-20 $6.99 
$6.99 Commodore 8032 $14.99 
$699 Commodore 


56.89 8050/4040........ $10.98 


Р.О. Box 6689 
Stateline, 
NV, 89449 


U HEWLETT 


PACKARD 


Commodore 
Business Machines 


8086 «^ aude QM т”. 


Supar Pet.. eee 
> АЧА ЛҮҮ ҮТ ГГ” Г — . 5529.00 


8250 Doubled Sided Disk Diva .......... 
09060 5 Megabyte Hard Disk . 
09090 7.5 інак Нага Disk . — 


HP*85 15K Memory Module ........... ii А Word Pro 5+ ........... (ғымы — I 
5!4" Dual Master Disc Drive . suus | ERAT SD | mima dli n cdm c RÀ 


Hard Disk wi Floppy .......... Rie > ы Word Pro 3+ ... 
Tha Administrator — ` Pet to JEEE Cable ——— к 0 асаба novacnd 


“Sweet Lips” Plotter..... | —n — ; | морго Plus қ IEEE to IEEE СаШв..............- — 
80 Column Printer ................... -— | Tractor Feed for 8300 — 


HEWLETT . | i 
UJ PACKARD [722 i 


HP 41CV 
CALCULATOR 


VIC 1530 Commodore Datasselle.............. 

МІС 1540 Disk Drive 

VIC 1515 VIC Graphic Printer 

VIC 1210 3K Memory Expander 

VIC 110 8K Memory Ехратпйег,................ $53. 00 
16K VIC Expansion 

VIC 1011 RS232C Terminal interface . 

VIC 112 VIC ТЕЕЕ-488 Interlace 

VIC 1211 VIC 20 Super Expander 

ViC Mother Board ; 


Smith-Corona 
ТР-І 


PRINTERS f... ѕ 5649 


F10-40CPS 
MX BO wiGraltrax ....... —— $449 F10-55CPS 


Prowriter " - Letter Quality 


| t | * 
ATG Раш РИ to АШЫ АПА 1450 Serial Printer to CBM.. .. . ..... х Da 15у Wheel 


AP. Р | Ca | ATC-2 Serial Printer to Atari | А 
ae ИЕС" АР:510 Apple Serial Сага 5 Cable. 25. 1 2 C PS Text P ГІ nte r 


In-stock items shipped same day 

you call. No risk, no deposit on 

C.O.D. orders. Pre-paid orders CENTRONICS | OK] DATA 
receive free shipping within the 

continental United States with no PRI NTERS PRINTERS © 
waiting period for certified checks | -— | 

or money orders. All prices shown [ o ——— 3s 

are cash prices. Add 3% for 138-З.............. $619 

Mastercard and Visa. NV and РА 2 Meter RS232-AS232 Cables 

residents add sales tax. All items Nt 

subject to availability and price | тине 6% реса .................... этне ^ Siin both parallel ports & RS232 белә! ports. 


change. | IDS Prism 


800-233-8 


477E. V NA DER tae Л Lie | 4 Ва LOF 4.2 
THIRD ST. E г mE pH i: HEN E ent a pc 1298: Е: a Е ka M aes ; d E X 3 ENTE T IN PA 


Williamsport ы T с 41 к Же жы Ие 
РА 17701 ЕЕ Н ЧА EUN pra tw Res азу ДУ ұлар um (717)327.9575 


The RAM67 


Qur RAM67 static RAM offers low power for 
cool operation and high reliability. It is the 
first $100 memory of its size to offer battery 
back up. The RAM67 will run without wait- 
states with any present 5100 bus CPU. 


Advanced static RAM6? features: 


Low power CMOS RAM 
1 100 ns access rime 
LJ No wait states with our 10 MHz 
Lightning One" 
C] 8/16 bit operation 
O Phantom disable 
O Battery back up option 
If you need high performance and high relia- 
bility at an affordabie price, the RAM 67 is the 
memory for you, 


ӘК o — — ‚..$1495.00 
Battery back-up option ........... $100.00 
The Lightning One 


The Lightning One is the fastest $100 CPU 
board presently available. T'he 8086 processor 
with its two co-processors, the 8087 and 8089, 
provide exceptional data manipulation, nu- 
meric processing and [/O handling capability. 


The Lightning One features: 


[1 8086 or 3088 16 bit processor 

[3 4,5,8, or 10 MHz jumper selectable 
Operation 

O Optional 8087 and 8089 co-processars 

1 Onboard monitor with diagnostics 

[ 9 vectored interrupts expandable to 65 


= 


b а ШІ 
i zii 
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EMT 
EE 


When you need mini-computer performance 
at microcomputer prices, the Lightning One 
should be your choice, Benchmarks available. 


Pricesstart At... eee nee $395.00 


Other LDP Products 


In addition to the RAM67 and Lightning One, 
Lomas Data Products offers the following fine 
products: 


O HAZITALL System Support 

2 serial ports, 2 parallel ports, clock/calendar, 
9511 or 9512 math support (option), hard disk 
controller host interface ..... A & T, $325.00 


21 LDP72 Floppy Disk Controller 

Single or double density operation, single or 
double sided disks, controls both 8" and 53A" 
floppy drives, digital data separator for adjust- 
ment free reliable operation .............. 
enn Ain ARM aiit. A & T, $274.95 


f 


Le Ve 


For 16 bit computing on the 5100 bus, 
come to the leader... 


|D 


O LDP128/256K Dynamic RAM 

Ап advanced dynamic RAM with static like 

performance. An ideal choice for large mem- 

оту configuratians where cost is an important 

consideration. No DMA, or reset restrictions 
..--A&T, 128K $795.00, 256K $1395.60 


О LDP88 8088 CPU Board 

Ideal for inexpensive systems requiring the pro- 
cessing power of a 16 bit instruction ser. The 
LDP88 has up to 8K of on-board EPROM, ІК 
bytes of RAM, 1 serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a singie 


board 8088 processor ....... A & T, $349.95 
Software Available 

О CP/M-86* 

Full track buffered BIOS, memory disk support, 

double density format ............. $300.00 

O MP/M-86" 


Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 


L] MS-DOS" 

The IBM Personal Computer operating system 
includes macro assembler .......... $250.04 
ГІ Other software: 


ВА51С86, BASCOM86, FORTRANS6, С, 
FORTH. 


EPMA & МРУМ-ӘБ rradenark of Dial Research, 
“ALSOS тыс? af Macrosafr. 
Lightrung One trademark of Lomas Ғани Prodacrs, Inc. 


Dealer and O, E.M. inquiries тонға. 


LOMAS DATA PRODUCTS, INC. 
729 Farm Road, Marlboro, Massachusetts 01752 LJ Telephone: 617-481-2822 
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Hardware Review 


The Cognivox VIO-1003 


Voice recognition and output for the Apple II 


Dr. William Murray 
Computer Science Department 
Broome Community College 
Binghamton, NY 13902 


The Cognivox VIO-1003, manufactured by Voicetek of 
Goleta, California, is a speech-recognition and voice- 
output peripheral for the Apple II computer. It is difficult 
to believe that for a modest $295 for hardware and soft- 
ware, you can actually carry on a conversation with your 
computer. 

The Cognivox can be "trained" to recognize a set of up 
to 32 words or short 
phrases (e.g., one, two, 
alpha, syntax error, etc.) 
This allows you maximum 
flexibility because the Cog- 
nivox can be trained with a 
game, business, or scientific 
vocabulary. As a matter of 
fact, you can save several 
sets of vocabularies on a 
disk. During a training ses- 
sion you enter the vocab- 
ulary into the computer by 
repeating each entry three 
times into the Cognivox 
microphone and typing the 
entry once. This trains the 
machine to recognize vour 
voice. Voicetek cautions that other people's pronuncia- 
tions of the same words may or may not be recognized. 

The Cognivox, working within the frequency range of 
100 to 3200 Hz (hertz), compresses essential speech infor- 
mation for one entry into a 48-bit pattern. This pattern is 
saved during the training session and will be used as a 
“mask,” or model, for future comparisons. The system 
uses only 4K bytes of storage for the program and tables, 
and Voicetek claims up to a 98-percent word-recognition 
rate. 


меза T Em 


Qutput System. 
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Photo 1: The Cognivox VIO-1003 Voice Recognition and Voice 


The voice-output vocabulary is entered in much the 
same way as the speech-recognition vocabulary. During 
a training session your words are digitized and stored in 
memory for future use. If you want your program to 
have voice output, the word or phrase is assembled and 
"spoken" through the built-in amplifier and speaker. The 
voice output sounds just like you, the trainer. Because the 
speech-recognition and 
voice-output vocabularies 
are independent of each 
other, a wide range of 
responses is possible. 

It should be noted here 
that the Cognivox is not a 
speech synthesizer; it is a 
speech digitizer. The voice 
output is strictly limited to 
the words or phrases that 
you enter, However, 
because you can use multi- 
ple vocabularies, this is not 
a serious limiting factor. 

Steve Ciarcia's article 
“Use Voiceprints to Ana- 
lyze Speech” (March 
1982 BYTE, page 50) covers the techniques used to record 
voice prints. Steve points out that the quality of the 
speech-recognition system depends on what he calls the 
“templates” of the spoken words. The template or mask 
quality in turn depends on how much storage is available, 
His device, which produces voice patterns on an oscillo- 
scope, uses bandpass filters starting at 31 Hz and covers 
an 8-octave range up to 4000 Hz. The results presented in 
the article show that most speech falls between 1000 and 
4000 Hz, which is just about the range of the Cognivox. 
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At a Glance 


Name 
The Cognivox VIO-1003 


Manufacturer 
Voicetek 

POS 388 

Goleta, CA 93116 
|805) 685-1854 


Price 
$295 


Hardware 

Includes the Cognivox VIO-1003 [housed т a 5- by 6- by 

| A-inch plastic case], microphone, and power supply; frequency 
response 100 to 3200 Hz; audio output 150 mW; power con- 
sumption 150 mW during recognition and 450 mW maximum 
during voice output power supply 9 V DC, 300 mA junregulated, 
wall-transformer type}; microphone jacks provided on front panel, 
remote amplifier jack provided on back panel 


Software 

The control program VOX4 and demonstration programs 
VDUMP, VTRAP, VOTH. and TONES, ай on а 5%-inch floppy 
disk 


TheCognivox VIO-1003 comes completely assembled 
in an attractive 5- by 6- by 1%-inch plastic case. The 
device plugs into the game-paddle I/O (input/output) 
port of the Apple and operates from a 9-volt power sup- 
ply provided with the device. 

The Cognivox contains an internal amplifier and 
speaker but also has an audio output jack for use with a 
higher-quality amplifier system. Voicetek provides a 
120-day repair-or-replacement warranty on the Cogni- 
vox. Perhaps the best part of the system is the disk in- 
cluded in the package; it has several programs that allow 
you to save and restore vocabularies and play games. 
The Cognivox system requires the Apple II, 48K bytes of 
memory, and DOS 3.3 (16 sector). 


Getting Started 

If you're like me, the first 10 minutes after the delivery 
of a computer peripheral can be very dangerous—you're 
extremely tempted to experiment with the hardware first 
and study the instructions later. But with the Cognivox 
you've just got to take time to read the first few pages of 
the 26-page Cognivox User Manual. АП installation steps 
are explained in detail, but here is a summary of what 
gets your computer up and listening: 


eFirst, plug the power supply into both the Cognivox 
and the wall outlet. 

eWith the computer off, plug the Cognivox into the 
game I/O port of the Apple. 

e Next, plug the microphone into the Cognivox and set 
the volume control. 

e Now boot the Apple using the program disk provided 
with the system. 

ө Туре "RUN PROG4" and away you go. 
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Capabilities 

Recognizes isolated speech; digitzes up to 32 words or short 
phrases per vocabulary set: allows separate recognition and 
speech vocabularies, accepts words or phrases up to three 
seconds each in spoken fength: typical recognition accuracy of 98 
percent for the voice it 15 trained to accept 


Hardware Required 
Apple Il with 32K or 48K bytes of memory, one disk drive. and 
DOS 3.3 


Documentation 
26-page manual 


Warranty 
120 days reparr or replacement 


Audience 

Those seeking to communicate by voice with their computers: 
potenta! uses include security functions, helping the disabled, and 
audio games 


When the system is booted you are provided with a 
menu of the disk selections. In addition to the main pro- 
gram (PROG4) Voicetek also includes four demonstra- 
tion programs (I'll explain more about these later). 

PROGA is a demonstration program that immediately 
allows you to digitize your voice for voice output or 
speech recongition. You can also save or recall stored 
vocabulary from the disk. Let's imagine that you want to 
record a speech-recognition vocabulary. The program 
will prompt you with the question. "How many words 
are in this vocabulary?" You may enter up to 32 words. 
Digitized words must be greater than 150 milliseconds 
(ms) and less than 3 seconds in length. The silence gap 
between words is 150 ms. Voicetek warns that to achieve 
maximum speech recognition you must enunciate clearly 
and distinctly. When training is complete a playback op- 
tion for each entry is provided that allows you to check 
the clarity of your entries. You can then test the system's 
ability to detect words corresponding to its stored 
vocabulary by speaking the words you just stored. The 
program will display each word it recognizes on the 
screen. (Remember that the system is trained to one per- 
son's voice, and others pronouncing the same words 
might be rejected.) 

To test the system's ability to recognize digitized 
words, I performed two tests. One test used a vocabulary 
of 32 words that I entered; some of these entries were 
similar in sound. The second test used the same 
vocabulary, but my wife pronounced the words. The 
results are shown in table 1. Notice that the Cognivox 
recognized every word spoken by the trainer. This 
recognition rate of 100 percent is better than that claimed 
by Voicetek (98 percent). My wife was not as well re- 
ceived; the Cognivox recognized 8 words correctly, 7 in- 
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Word 


microprocessor 
daisy wheel 
interface 
graphics 
digital 
editing 
compuler 
conclusions 
analog 
acquisition 
harmony 
directory 
byte 

Apple 
encyclopedia 
inexpensive 
import 

cali 

heart 
technology 
sales 

free 
lechnical 
costing 
cost 

matrix 
mountain 
monitor 
BASIC 
Pascal 
professional 
business 


Voice A 


microprocessor 
daisy wheel 
interface 
graphics 
digital 
editing 
computer 
conclusions 
analog 
acquisition 
harmony 
directory 
byte 

Apple 
encyclopadia 
inexpensive 
import 

call 

heart 
tachnology 
sales 

free 
technical 
costing 
cost 

matrix 
mountain 
monitor 
BASIC 
Pascal 
professional 
business 


Voice B 


microprocessor 
business 

(no response) 
graphics 

(no response} 
interface 
computer 
conclusions 
(no response} 
(no response} 
monitor 

(no response) 
free 

call 

(no response) 
(no response) 
(no response) 
call 

(no response) 
(no response) 
(no response) 
free 
technical 

(no response) 
heart 

(no response) 
(no response) 
graphics 

(no response) 
Pascal 

(по response) 
(по response) 


Table 1: Voice response test results. The Cognivox had been 
programmed to respond to voice А (the author). When voice 
B (the author's wife) replaced voice A, the Cognivox usually 
responded with the wrong word or gave no response. The 
first column of the table lists the words actually spoken by 
both voices; the second and third columns show how the 
Cognivox interpreted voice А and voice B, respectively. 


correctly, and failed to respond to 17. This is to be ex- 
pected, of course, because the device works with masks 
of the trainer's voice. 


Demonstration Programs 

The four demonstration programs included on the 
Cognivox program disk are VDUMP, VTRAP, VOTH, 
and TONES. 

VDUMP is a voice-output program that reads selected 
locations of the Apple's memory. You enter the vocab- 
ulary (the hexadecimal numbers 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
alpha, bravo, charlie, delta, echo, and fox), select the 
area of memory for review, and listen as the computer 
reads its own memory in your voice. 

VTRAP is another voice-output program. This one is 
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in the form of an entrapment game. You enter a vocab- 
ulary of words that will control the moves of your player 
on the video display. To move in a particular direction 
you merely speak into the microphone and the player 
responds. 

VOTH is an interactive game program that allows you 
and the computer to speak with each other, VOTH is 
actually the game of Reversi {also known as Othello). In 
this game the computer decides where it will place its 
piece and tells you the location, When you are ready for 
your turn, you tell the computer the coordinates of the 
location for your game piece. 

TONES is actually not a demonstration program by 
itself. If used in conjunction with PROG4 or your own 
program, TONES permits dialing a Touch-Tone (a regis- 
tered trademark of the Bell System) telephone with a sim- 
ple connection to the phone line. TONES contains the 
corresponding tones for each of the 12 buttons on the 
telephone. By selecting the correct sequence, any number 
can be dialed. 

Your own programs can be adapted to have voice out- 
put or speech recognition by following the steps provided 
in chapter 3 of the User Manual. Several routines are pro- 
vided in the manual that can be spliced into your main 
program. These routines assist you in training the 
Cognivox to recognize your voice, developing a 
vocabulary for response, and setting memory locations. 
The instructions are clear, but you will probably have to 
read them twice before attempting the actual installation. 


Applications 

The Cognivox could be used effectively in several ap- 
plications, including security systems, aiding disabled 
persons, and games. 

Because the Cognivox is trained to recognize voice pat- 
terns, it could be installed in security systems in place of 
key and combination locks. The device could be pro- 
grammed to select a sequence of five words at random 
from a stored vocabulary. The person wishing to gain en- 
trance to a room, safe, or computer would have to match 
the recorded patterns. (As shown іп my test results, my 
wife would have a hard time getting into the family safe if 
it were protected in this fashion.) 

Because the Cognivox operates in the audio mode and 
thus permits communications with the computer without 
the necessity of a video display or keyboard, applications 
for disabled persons abound. Using just the voice-output 
mode, the Cognivox could be helpful to those with poor 
eyesight. Blind people could communicate with the com- 
puter using the keyboard for input and the Cognivox for 
output, People unable to use the computer's keyboard 
could use the speech-recognition mode to communicate 
with the computer; the computer could either speak back 
or offer a-display on the video screen. Now that govern- 
ment and educational institutions are becoming more and 
more committed to helping the disabled, Cognivox could 
play a significant role in training these people in com- 
puter science and computer-related occupations. 
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package 
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easier to use 
than 


MICRO/Terminal. 


But / 
a lot less 
functional. 


At MICROCOM we've made communicating with 

all kinds of computers easier and less expensive. Now, with 
MICRO/Terminal; users of Apple II7 Apple HI” or ІВМ? 
Personal Computers can easily access any in-house or 
remote database. Directly, with a minimum of effort. 
With MICRO/Terminal, communications set-ups 

and log-on routines are entered only once. From then on 
they can be called up automatically. A built-in editor lets 
you change part of a program without re-doing all of it, 
and you can edit off-line. 

Plus you can access your company computer and more 
than 1,000 commercial services. The price? Under $100. 
So that by comparison with other systems, anything else 
is like talking through a tin can. 

Just ask your computer dealer for more details. 


>» MICROCOM 


SW We makelittle computers talk big. 
1400A Providence Highway, Norwood, MA 02062 


MICRO Terminal ах а trademark of MICROCOM, Inc. Apple Hl and Apple Ш are trademarks of Apple Computer Inc. 
TBM i a registered trademark of Internationa! Business Machines Corperation. 
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The Cognivox's potential extends to game applications 
as well. The two games included on the demonstration 
disk should only whet the appetite of game enthusiasts 
everywhere. Imagine moving game pieces by using a 
microphone instead of the keyboard. Computer graphics 
could be twice the fun if you controlled the sketching by 
yelling "up," "down," "left," "right," and so on. Think 
how exciting a game of vocal chess might be. 


System Limitations 

А number of limitations in the system become ар- 
parent after a few minutes of use. First, the audio quality 
of the built-in amplifier and speaker is awful. Voicetek 
recommends that the Cognivox be connected to a high- 
quality stereo system for improved performance. The on- 
ly problem with this suggestion is that my stereo system 
is on the second floor and my office is on the first floor. 
The poor quality of the audio should have the highest 
priority for the first revision of the product. 

Voicetek promotes the interface of the Cognivox to the 
Apple by declaring, "It plugs into the game I/O port in 
the Apple and does not use up the valuable peripheral 
slots." Now that's a clever advertising ploy of accentuat- 
ing the positive while downplaying the negative. Most of 
us have a peripheral slot or two to spare, but how many 
game I/O ports did you get with your Apple? If the 
Cognivox is installed, you must give up your joysticks, 
game paddles, and simple computer control of output cir- 
cuits. This is a major loss if you want to control motors 
or relays from a vocal alarm circuit. It also limits how far 
you can go in flexible game design because you must give 
up the push buttons. 

І decided to take the Cognivox apart to see what 
Voicetek had used for an audio amplifier; the two screws 
holding the unit together weren't much of a challenge. lt 
looked like someone had spilled a milkshake on the inside 
of the case: all the critical parts had had their numbers 
either filed off or coated with a hard plastic material. The 
Cognivox must be the hardware counterpart of the pro- 
tected disk. If you have ever lost a chip or two because of 
static electricity, you know how convenient it is to be 
able to quickly repair your equipment by direct substitu- 
tion of components. You won't be able to do this if the 
Cognivox breaks down; you'll have to return the device 
to the factory for repair, which will cost you time and 
money. 


Conclusions 

The Cognivox VIO-1003 is what the manufacturer 
claims it to be—a state-of-the-art speech-recognition and 
voice-output peripheral for the Apple П computer. The 
Cognivox records voice masks during a training session 
and stores these on disk for future voice output or speech 
recognition, Once trained to a voice, the recognition rate 
is very high (98 to 100 percent) for a device that uses ap- 
proximately 4K bytes of storage for programs and tables. 

The Cognivox should open new vistas for security 
systems, aid to disabled persons, and computer games. 
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Hardware Review 


The Abilityphone 


William L. Rush 
817 C St., Apt. 1 
Lincoln, NE 68502 


І had awakened in the middle of the night with 
stomach cramps. To an able-bodied person, getting up 
would have posed no particular problem. But I have 
athetoid cerebral palsy: I'm a person who is a quad- 
riplegic as well as unable to speak. As a result, an other- 
wise minor case of cramps became a cause for alarm. 

I waited and prayed for the attack to subside. When it 
didn't, I groaned, hoping I could arouse the student assis- 
tant for my dorm floor, I hated to wake him up at 2 a.m., 
but I didn't have much choice. The cramps grew stronger 
and more frequent by the minute, and sweat began run- 
ning off my body. Why hadn't I taken a class in Lamaze 
breathing? Finally, my groans alerted the student assis- 


Photo 1: The author at work. The Abilityphone appears in the 
background. 
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tant, who came into my room and asked, groggily, 

‘What's wrong, Bill? Are you too hot?" 

І shook my head "No." 

"Is something wrong with your electric wheelchair and 
how it's charging?" 

“Is something wrong with your voice synthesizer?” 

"Is something wrong with your door opener?" 

"Is something wrong with your physical body?" 

I nodded "Yes" to his last question. 

“If I call your attendant, would she know what to do? 
Great. What's her number? Oh, you can't tell me that, 
can you? How do I call her for you?" А mixture of frus- 
tration and fatigue was in his voice, His training hadn't 
covered situations like this. 

I looked in the direction of my new Abilityphone, 
which had my personal-service aide's number stored 
somewhere in its electronic memory. The student assis- 
tant only had to push the button marked "Help," and the 
phone would do the rest. He was trying to find the num- 
ber when he spied the Help key and asked, “If I push this 
help’ button, will the phone give me your aide's 
number?" 

I nodded "Yes." He pushed the button with a picture of 
a hand on it (so it can be spotted easily in an emergency). 


About the Author 

William L. Rush is a senior studying journalism at the University of 
Nebraska-Lincoln as well as a freelance writer. He has a personal inter- 
est in electronic aids for people with disabilities because he has cerebral 
palsy. In addition to the Abilityphone, he uses a personal computer asa 
voice synthesizer and a word processor. 


Parallel 

muiltiprocessor power. 
We've put nine 4 Mhz 

2-80'5 working in parallel to 

give you this а. 

Here's the key: eight 

SLAVENET™ proces- | tr 

sors, each a com- 4 т” y^ 7 (ААТ ША simultaneous апа inde- backup. Get ир to 100 Mbytes оп 

plete S-100 com- dg Mes Ар рык! dot pendent users. Our ^ a single videotape cartridge. 

puter that can ы. operating system 


handle two | ER includes such Get the most computer bang 

timeshared E A 5 ame awa iN features as for the buck. 

users, with aa de pede к semaphores, That's because you can get 

128K RAM "o ^ o concurrency, started with a low-cost, single 

plus parity, | Е; p chaining and user system and grow from 

2K EPROM, true word there. Just plug in boards to go 

full interrupts, software bank processing. And from one to sixteen users. And 

boundary and two serial ports we have an impressive library of ^ we've made it easy to 

for synchronous and asynchro- ^ applications software too. reconfigure our I/O system so 

nous protocol. you can interface a remarkable 

™ Store up to 600 variety of 
PEG ES no Li Mbytes on hard disk. "ww? peripherals and 
Hang on 5", 8" controllers — 

We have full compatibility ог 14" Winchester without special 

with UCSD PASCAL II™ and CP/ disk drives with from Programming. 


M™ through IBS PASCAL™ and 5 Mbyte to 600 Mbyte м 
TURBODOS™, which are fully storage. Or go with 5 | р Ria 


interrupt driven, allowing up to 16 Ог 8" floppies. With 
our system you can 


even use your video 
tape recorder for 


INDEPENDENT BUSINESS 
SYSTEMS 

(415) 443-3131 

5915 Graham Ct. 

Livermore, CA 94550 


--- 


а " лы = ... Е m- — - 


OUR DEALERS: DOMESTIC * CEB3, Los Gatos, СА, |408) 559-0288 * Donald Coffman, Cupertino, СА (408) 253-2327 = ICE, Galthursburg, MD, (301) 869-2896 + QUALI-TYPE, 
Livermore, CA, (415) 447-6121 * ERS, Brea, CA, (714) 524-2470 = Innovative Interfaces, Berkeley, СА, (418) 524-8416 * Khalsa Consultants, Cambridge, MA, Ac, 235.3580 © Khalsa 
International, Herndon, VA, (703) 437-4177 = FOREIGN * Philip Baksh, London, England, Tel: 417413707» EEI, Sharjah, United Arab Emirates, Tel: 871 6 354 688 е JH Systems, 
Етобіпсоке, Ontario, дин, Tal: (418) 621-0538 = ELIF, ing., Montreal, чре, s (514) 337-3214 * ҒОМ, Madrid, Spain, Tel: 34 1 255 14 04 © Micro Service, Saint- үлесі La 
Riviera, France, Tal: 33 87 84 31 88 = Sarvonic, Munich, Germany, Tel: 37 483253 = Terrace Computar Services, Terrace, Brilish — Canada, Tel: Fe 7608 * 
Technisch Bureau Muller, Amsterdam, The Netherlands, Tel- 31 20 868110 = ICE. 6 Youse! Abba! #808, Nasr, Cairo. Egypt e... iios eoe s вян жакка жа: 


UCSO PASCAL Il is a ttademark of the Regents ol U ot C. CPIM is a trademark of Digita! Research, Inc — TURBODOS is a Irademark ol Software 2000. 185 is a trademark of IBS, Inc. 


At a Glance 


Name 
Abilityphone 


Manufacturer 

Basic Telecommunications Corporation 
4414 East Harmony Rd. 

Fort Collins, CO 80525 

[303] 226-4688 [Voice/TDD option] 


Price 
52335 [suggested retail price} 


W/arranty 
Two-year limited оп all BTC equipment against defects tn material 
and workmanship 


Shipping size 
13% by 15 by 3% inches 


Welght 
BY pounds 


Other physical characteristics 

32-character alphanumenc display: | ¥z-hour battery backup: 
adjustable-membrane keyboard with 22 keys that responds to as 
little as 5 ounces' pressure for activation: Lexicon plastic housing: 
brushed alurrunum base panel that accepts 7.5 mm external 
switch jacks, 3.5 mm audio output Jacks, modular phone jack, and 
modular headset Jack 


Software needed 
None 


Audience 

Anyone interested in devices thal assist individuals with disabilities 
of all types; people with disabilities who have unique telecom- 
munications problems 


What happened next reminded me of something from a 
science-fiction movie. The 13%%- by 15-inch Lexicon plas- 
tic phone said "Help on” in a clear and computer-gen- 
erated voice to confirm that the Help function had been 
activated. Then it calmly (at least one of the three of us 
was calm) said, “I am calling for help now: calling help 
number one." 

As it spoke, a 32-character alphanumeric display 
flashed the messages so that if I had been deaf I would 
have been able to understand what it was doing. Next, I 
heard my personal-service aide's phone ringing through 
the speaker (the Abilityphone does not have a conven- 
tional receiver). When my aide, who lives in an adjoining 
dorm, picked up her phone, my phone again spoke in its 
electronic voice: "There is an emergency at 8117 
Selleck . . . forced entry is authorized." 

My aide had a Help-Answer beeper, which sent a 
message to the Abilityphone terminal that help was on 
the way. The phone, in turn, flashed a message to that ef- 
fect on its display. Had my aide failed to answer the 
phone within five rings, the Abilityphone would have 
called another help number until it heard the beeper. 

When the crisis was over, | marveled at how far the art 
of computer technology has progressed in helping people 
with disabilities to live outside institutions or nursing 
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homes. The Abilityphone, made by Basic Telecommuni- 
cations Corporation (ВТС) in Fort Collins, Colorado, is а 
prime example of what can be done with a dual-micro- 
processor-based system, persistence, and some luck. 

The luck came in when 1 was selected as one of ten peo- 
ple to participate in a three-month field testing of the 
phone in May 1981. My first reaction to the concept of 
the Abilityphone was that it was too good to be true. But 
it sounded interesting, and I had learned not to underesti- 
mate the potential of electronics. Besides, І was interested 
in anything that would improve my ability to communi- 
cate. 


Workshop for "Test Pilots" 

BTC invited me to a workshop designed to familiarize 
the "test pilots" with the new telecommunications device. 
We learned that the Abilityphone can answer itself auto- 
matically, dial and redial a number by itself, and function 
as an alarm clock, a four-function calculator, an en- 
vironmental controller, and a calendar. It can even re- 
mind its user to take daily doses of medication. The ter- 
minal includes more than 40 features. 

Some time after the workshop, I learned that this 
phone was the result of a six-month market-research 
study done in 1974 by BTC corporation president Tom 
Cannon, then a human-factors and product-developrnent 
consultant. The study, designed to determine the special 
telephone needs of people with disabilities, concluded 
that there was a "significant" need for special telephone 
devices. According to Cannon, the study was not in- 
tended to result in a specific product but to identify 
specific telephone problems of people with disabilities. 


Developing the Abilityphone 

In 1974, four major obstacles stood in the way of de- 
veloping a special telecommunications product. Most im- 
portant, the technology to solve problems raised by the 
study wasn't available. Even if it had been, the people 
who could benefit most from it were the most difficult to 
reach because of social service agencies' privacy-protec- 
tion policies. Additionally, those who needed the product 
often could not pay for it, and third-party sources of 
money, such as insurance companies, were reluctant to 
assist paying for it. Finally, the product would have had 
to be sold through existing phone companies, which then 
did not have the experience to deal with the unique needs 
of people with disabilities. 

But between 1974 and 1978, many changes had taken 
place that made designing a special device for individuals 
practicable. New technologies, such as microcomputers, 
were available at a reasonable cost to provide solutions 
to many problems. New laws and regulations made equal 
opportunities for those with disabilities a reality, not just 
a dream, and people with disabilities were demanding to 
be treated as equals. In addition, government deregula- 
tion of the telephone industry opened the field for com- 
panies to sell new products to be hooked up to telephone 
lines. 
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Photo 2: The Abilityphone. Note that the keyboard and display 
sections can be tilted at any angle. The membrane keyboard ad- 
justs to respond to as little as five ounces of pressure. A fluores- 
cent alphanumeric display of 32 characters is standard. 


These developments encouraged Tom Cannon to 
recommend that BTC develop a simulator that would 
allow the corporation to test its ideas for solving the tele- 
communication problems of disabled individuals. Such a 
simulator incorporated a home computer, and people 
with various disabilities were asked to test the simulator 
for three months. Another version of the simulator was 
portable and consisted of a computer in a suitcase, which 
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took 18 months and about 6000 man-hours to build and 
test, BTC took the suitcase simulator to rehabilitation 
and independent living centers across the country to get 
more feedback. 

The goal of the simulators' designers was to build a 
product that would serve people with all types of dis- 
abilities so that it could be mass produced and, as a 
result, more affordable. 


The Finished Product 

In March 1981, at the American Occupational Therapy 
Conference іп San Antonio, Texas, BTC unveiled the 
result of more than three years and 24,000 man-hours of 
work. In the five months that followed, BTC went into 
full-scale production. During this time, the Abilityphone 
underwent a battery of tests by an independent testing 
laboratory that made sure it met a wide variety of 
governmental and other standards. 

The Abilityphone uses two microprocessors. The main 
one is an КСА 1802. The terminal contains 24K bytes of 
ROM (read-only memory) and 4K bytes of RAM (ran- 
dom-access read/write memory). In addition, all I/O 
(input/output) devices are memory-mapped. The RAM, 
ROM, and I/O all reside in the lower 32K bytes of the 
processor's address space. 

The second microprocessor is an Intel 8048 with on-chip 
RAM and ROM. It is a peripheral processor that moni- 
tors the phone line and performs the environmental con- 
trol functions (the unit will send commands to any BSR 
remote-contro] module). The terminal uses prioritized in- 
terrupts. The main processor and peripheral processor 
are set up in a master-slave arrangement. When the 
master sends a command to the slave, it causes an inter- 
rupt to occur on the slave. When the slave has finished its 
task, it sends a status message back to the master. 

The Abilityphone's I/O devices include a membrane- 
style keyboard (see photo 2), but it doesn't have a full 
alphanumeric or typewriter keyboard. It uses a fluores- 
cent alphanumeric display that is readable at about 20 
feet. It has a serial port and a modem. À speech synthe- 
sizer, also included, has a limited vocabulary and is not a 
true phonetic synthesizer. More memory can be added to 
increase the unit's vocabulary. Figure 1 shows a block 
diagram of the Abilityphone. 

BTC does a thorough "burn-in" on every terminal to 
check for faulty components. Testing takes from six to 
eight hours. 


Features 

The following is a selective list of some of the Ability- 
phone's features. 

Emergency dialing. The Abilityphone will dial up to six 
predetermined phone numbers in sequence when the user 
pushes the Help key. Depending on the options selected 
on the terminal, the Help message can be either spoken or 
transmitted as data. The party called can respond with a 
Help-Answer beeper. 

Monitoring. At predetermined times, the Abilityphone 
can ask, "Are you OK?" If the user doesn't respond with- 


Completely Redesigned. 
Now, the Grappler +. 
The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler with Dual Hi-Res 
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Figure 1: А block diagram of the Abilityphone. 


in five minutes, the Abilityphone dials an emergency 
number. This assures the user that help will be sum- 
moned even if he or she can't get to the phone. 

Reminding. The Abilityphone can be set to remind the 
user at predetermined times to perform routine tasks that 
are necessary to prevent a crisis. This function is ideal for 
providing prompts to take medicine, eat special meals, or 
change position to avoid pressure sores. 

Automatic answering. After three rings, the Ability- 
phone will answer itself, allowing the user with limited 
mobility additional time to get to the phone. 

Repeat dialing. When a dialed number is busy or the 
party called fails to answer, the Abilityphone will redial 
the number until the party is reached. 


Conclusion 
You might wonder if all the time and effort that goes 
into building such equipment is worth the benefits to its 
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users and to society. I can't answer the question for socie- 
ty. I can only hope society sees that through the use of 
such equipment, it will gain more productive members. 

As a user, however, I can attest to the Abilityphone as 
invaluable. Of all my electronic devices (electric whee- 
chair, door opener, and computerized voice synthesizer), 
the Abilityphone makes me feel most secure. One of its 
40-odd features, a monitoring function, is a good exam- 
ple. I can set it so that, at predetermined times, the ter- 
minal can ask me, “Are you OK?" Then if neither I nor an 
aide presses one of its 22 keys within 5 minutes, the 
phone will call for help on its own. 

I used to panic when my morning personal-service aide 
was 15 minutes late to get me out of bed. Now when that 
happens, I wait serenely to hear the phone say, "Are 
you ОК?” And if nobody answers its musical ring within 
five minutes, it announces, “1 am calling for help 
now.... B 


f you're interested in 

the IBM Personal 

Computer then you 

need PC magazine. 

PC magazine is the 
| Independent Guide to IBM 
Personal Computers. Each 
issue is packed with 
information for everyone 
interested in IBM Personal 
Computers. 

PC magazine tells you how 
to put together the best IBM 
“РС” system and then how to 
get the most out of it. Each 
issue brings you hundreds of 
colorful pages of evaluations, 
insights, and straight talk from 
respected experts— 
professionals in computer 
science as well as writers, 
businessmen, lawyers, 
educators, and many others. 

PC covers software, 
hardware, applications and 
most every topic of 

| Importance to the thousands 
of IBM Personal Computer 
users who read it. To ensure 
thal we give you the 
information you need, PC 
includes a special "User-to- 
User” section, as well as a 
"PC Wish List", and news 
aboul IBM Personal 
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Thesaurus software 


Good writing is hard writing. And finding just the 
right words is the hardest part. You could use a 
thesaurus—but who wants to wrestle with a five 
pound book? So you go with what comes to mind. 
And your writing suffers. 

No more! Thanks to the Random House 
Electronic Thesaurus*. As these actual photos at 
right show, you can now have instant, on-screen ac- 
cess to more than 60,000 synonyms indexed to the 
4,700 most used and overused words in English. 
Without exiting your word processing program. With- 
out waiting more than two seconds, on average. 
Without giant hard disks. Without complex direc- 
tions. And your selections are automatically inserted 
into the text. 

The Random House Electronic Thesaurus" 
fits all systems: The 60,000 synonym version 
requires 240K. Abridged versions are available in 
80k and 150k sizes. You can update to a larger size 
for just $25. The software is totally compatible 
with WordStar" 2.6, 3.0 and later. Or use it directly 
from CP/M*. 

It comes in all popular system formats, by mail 
from Dictronics or from your local dealer. Peachtext* 
(Magic Wand") users can buy it from Peachtree ven- 
dors or directly from Peachtree Software. This fall, 
look for Osborne', Scripsit" EasyWriter™ and 
WordStar-IBM* versions. 

The Random House Electronic Thesaurus is 
based on the popular Random House Thesaurus, 
edited and backed by one of the most respected 
names in publishing. It will change the way you feel 
about writing. The price is right, too—only $150. 

And we'll even throw in the book. 

Б БЫШ ШЕШ БЕН ШЕН Ба ШЕН ШЫР ШЕР БЫЗ БЕК ПЕШ БЫН Бы НӘН ыы 


For information and orders. please cal! 
Dictronics Customer Service at 


905-281-5444. 


Master Charge and Visa Accepted 

Or complete coupon and write 

Dictronics 

PO Box 367, Tijeras. ММ 87059 

. ENCLOSED IS $150 RUSH ME 
THE RANDOM HOUSE 
ELECTRONIC THESAURUS 


. SEND ME INFORMATION RIGHT AWAY 


Мате 


jo ——————— —— 
Company 


Operating System Disk Size 


Dealer Inquiries Invited — please call 
Or 1204 Business Office at 212-564-0746 
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To find a synonym. simply position your cursor 
on the desired word. Or just type the word. 


m me 


When you press ESCAPE twice—or a special key 
in custom installations, the top of the screen clears 

and (115 with up to 100 synonyms. When you find a suitable 
synonym, bring your cursor to it and press ESCAPE again. 


Your old word is deleted and the synonym is 
" automatically inserted. Or you can press 

RETURN and return to your text without making any 

changes. You can even scroll through Ihe listings. 


(BYTE Magazine written in braille) 


Braille Writing in Pascal 


A Pascal program, a strip of cellophane tape, and a rubber 
glove combine to make a line printer write in braille. 


Braille writing for the blind was de- 
veloped by the Frenchman Louis 
Braille, who was himself blinded at 
the age of three, Since the invention 
of his language in 1824, thousands of 
books, magazines, musical scores, 
and other literary works have been 
translated into braille. One of the 
most ambitious translation projects 
to date has been the braille edition of 
the World Book Encyclopedia by the 
American Printing House for the 
Blind in 1961. The largest project in 
the history of braille, it will probably 
be the last time such a large undertak- 
ing is done by hand. The final edition 
of the encyclopedia contained 136 
volumes—truly, a magnificent ac- 
complishment. 

Today, numerous publications are 
translated into this readable print for 
the blind. Still, it is not unusual for a 
book on the best-seller list to be re- 
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Alfred Fant Jr. 
POB 26284 
Austin, TX 78755-0284 


maindered before it is finally brailled. 
This happens because there is much 
more material to braille than there is 
funding to do it, Blind people (and 
libraries serving the blind) are queried 


The software treats the 
brallle characters as 
four lines of graphics 
output per line of 
braille type. 


periodically as to what publications 
they would like to see brailled next 
and to rank them by priority. The 
limited funds and computer time 
available make it mandatory to trans- 
late only those publications that 
would have the greatest readership. 


Hence, in a situation similar to 
military triage, many worthwhile 
books are never translated. 

My interest in braille translation 
began when a local Boy Scout troop 
asked for help in acquiring scouting 
materials for its new blind members. 
A survey of the literature found much 
in the way of audio-tape materials. 
Unfortunately, precious little 
material was in braille. The Scouts 
had found it difficult to use the tape 
library because they could not readily 
locate specific topics. You just cannot 
skim a tape as you can a printed 
braille book. 

I proceeded to learn braille from 
the instructions given in the Scout 
Handbook, soon progressed to a col- 
lege textbook on the subject, and 
finally purchased a braille machine to 
use with the visually disabled boys, 
After months of practice, study, and 


For serious business microcomputing, 
onlyone operating system 
exactly fits. 


hether you're in business and do 

microcomputing, or in computing 
and sell to business, you'll like OASIS? 
Not a hobby or scientific system warmed- 
over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 


available, type ‘HELP’ and the command 
function title—OASIS displays the 
syntax and options available. 

And it's all in your language—not 
computerese. (OASIS 
exact business fit #5: 
user-friendliness.) 


AND, AND, AND... 
SERIOUS BUSINESS AND, AN 


COMES IN ALL SIZES. Some of the best, most 


extensive documentation 

in the industry; a packed 
Application Software 
Directory; multi-level train- 
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 


Whatever your business 
need, OASIS has the oper- 
ating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16** (OASIS 
exact business fit #1: 
choice.) 


ANY SYSTEM IS ONLY 


Now you know why there's 
AS GOOD AS THE no reason to struggle trying 
BUSINESS SCIENCE to put a square peg ina 


business microcomputing, 


The acid test for any business | thereisone operating system that 


software: OASIS system software com- 


operating system is the application 
software available to run on it. There's 
plenty for OASIS —for nearly any job. 


And its top quality, too, because our 
integrated tools are top quality —and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & ‘C’ 
Languages. These tools are mandatory 
for high-quality business application 
program development— ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 


PORTABILITY PROTECTS BUSINESS 
SOFTWARE INVESTMENTS. 


OASIS is custom-fitted to manufac- 
turers' hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 


pensates for differences. (OASIS exact 
business fit #3: portability.) 


Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's still another OASIS exclusive. 

For system security, there's OASIS 
Logon, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 


A FRIENDLY SYSTEM IS 
GOOD BUSINESS. 


. exactly fits: OASIS. Call or write us 


| 
ACCURATE DATA & A SECURE 


SYSTEM REDUCE BUSINESS RISKS. | = For 8086. 58000. Z8000. 1851-11 & others 
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lll STRICTLY BUSINESS ШЕ 


PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive, Suite 830 
Oakland. CA 94621-3051 


Telephone 415/562-8085 TWX 910-366-7139 


т serious aboul my business 
please send me 

OASIS-16 Manual. $75 

OASIS Manual, $60 
[3 Free Application Software Directory 
and pul me on your тайпа list 


(Апа 53 tor shipping Ca forma residents arid sales tax 


others—and is upwardly compatible Name = 
from 8-bit OASIS Single-User to Multi- For user-friendliness, OASIS sets new ж с) (мо вох) 
User, on up to OASIS-16. This kind of standards. Example: the EXEC Job 

ы ш T s City State Zp 
application software portability is Control Language is so smart it walks —Checkenciosed  CIUPSCOD 
exclusive with OASIS. users through their applications— a nee | | 
Se i VISA Г] Mastercharge 

Device independence allows various | 8nd around the operating system. = фи 
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with no modification to application unsure of the functions and options Signature 
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NSS Offers 
An Incredible 
Advantage. 


APRRERRARRRPE 


NSS software, written specifically for Northstar's 
ADVANTAGE ", outperforms any software available for 
Northstar computer systems. Our fully integrated accounting 
package includes general ledger, accounts receivable, 
accounts payable, inventory control and payroll— 
the first Northstar payroll package. 

Why NSS software? If you're a Northstar dealer, it means 
greater ease in closing sales of Northstar's computer 
systems within vertical markets. Or, if you own a Northstar 
computer, it means greater flexibility and expanded capability 
for your Northstar as a business tool. 

Ош vertical market applications, such as those we have 
developed for tire dealers, are the best on the market. 

Let the ADVANTAGE "talk to you with NSS' unique cassette 
training tapes, demonstration disks and sales kits. NSS also 
provides dealer seminars and a toll free support hotline. 


That's The Incredible Advantage! 
Order your Introductory > 


Dealer Kit NOW 


or 
CALL TOLL FREE FOR 
MORE DETAILS 


1-800-722-3446 


NATIONAL SOFTWARE 
SYS 


P.O. Box 510911 
Salt Lake City, Utah 84151 


ADVANTAGE and Northatar are registered 
trademarks of Northstar Computers 
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hand-brailing of various scouting 
materials, I felt there had to be a 
faster way to translate our literature. 
Eventually, the idea of a computer 
translation came to my mind. 

While working on a program to 
graph multifunctions on a line 
printer, [ devised a software method 
to allow brailling on a standard line 
printer with no permanent modifica- 
tions. Basically, the software treats 
the braille characters as four lines of 
graphics output per line of braille 
type. I hasten to add that you have to 
add a strip of specially prepared cello- 
phane tape to the printer, but it is not 
necessary to rernove the inked ribbon 
or readjust the printer's impact force. 
Indeed, regular printer output can be 
handled concurrently with the braille 
output. 


The Latex Cushion 

The devised modification for the 
line printer had to be simple, quick, 
and easily removable. The solution 
was a 9-inch strip of half-inch-wide, 
double-stick cellophane tape covering 
a similarly sized strip of thin latex 
rubber, which was cut from common 
household gloves used for dishwash- 
ing. The best results were obtained by 
using so-called flock-lined gloves. 
Place the latex side of the strip against 
the cellophane tape, leaving the flock 
lining exposed. Finally, press this as- 
sembly into place on the metal platen 
behind the computer paper. When the 
printer head strikes the paper, it will 
leave an indentation because of the 
minute additional travel afforded by 
the flock cushion. 

Please note that the double-stick 
tape must be completely covered by 
the latex strip. This is very important 
because if any part of the tape is ex- 
posed, the computer paper will drag 
on it and cause paper-feeding jams. 
Of course, if you have a printer that 
uses a rubber platen (for example, an 
IBM Selectric), you would be able to 
eliminate the latex-tape cushion alto- 
gether. 


The Software 

The accompanying program (see 
listing 1) is written in standard, trans- 
portable (we can hope) Pascal. 


"My Legend memory expansion cards enhance 
my Apple and are a superb product for the Apple 
Computer. 

I think the cards are mapped appropriately 
for extra storage. 

The software supplied makes the cards useful 
even for those who can't modify DOS on their own. 

I look forward to upcoming products from 
Legend." 


Steve Wozniak 
Co-Founder, 
Apple Computer, Inc. 


If Steve Wozniak, Co-Founder of Apple Computer, 
Inc., thinks this highly of Legend products, we’re 
doing something right. 


Go to your nearest computer dealer today and find 
out for yourself about Legend products. 


The Original Hi-Density RAM Products 
for APPLE II 


Legend Industries Ltd. 


2220 Scott Lake Road 
Pontiac, MI 48054 
(313) 674-0953 Office 
(313) 674-1340 Modem 


Europe: ВІР. 
25 Rue DuMont-Cenis 
75018 Paris, France 
(1) 264-02-32 


“Apple II is a product of Apple Computer, Inc. 
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Chances are, 
you've already purchased 
two-thirds of our digital, 

programmable 
oscilloscope. 


Appie Il, Apple Il Plus, Disk li and Silentype are trademarks of Apple Computers, Inc. Epson MX-BO «s a trademark of Epson America, inc. 


Now for 5995 you 


In a word, the Model 85 
aocope™ is a dual channel, DC 
to 50 MHz, fully programmable, 
digital memory oscilloscope de- 
signed to operate with any Apple 
II^ or Apple Il Plus™ equipped 
with Disk II" and display, 48K 
memory and DOS 3.3. 

But don't let aScope's re- 
markably low price deceive you. 
Because in about 80 percent of 
all design or test applications 
where this sort of instrument 
would be used, aScope will per- 
form on par with systems in the 
$15,000+ category. (Something 
we feel comfortable saying, hav- 
ing spent a number of years 
working in research and devel- 
opment for one of the world’s 
leading suppliers of those 
$15,000 instruments.) 

Still, we recognize it's a 
somewhat extraordinary promise. 


Single keystroke calls aScope™ Cross-cursor indicates pont 
operations menu. All sub-menus disk into Channel 2 for comparison where aScope'" digital voltmeter 
рголде complete prompting with active signal on Channel 1 (DVM) (5 calculating waveform 


So, perhaps before telling you what 
aScope can do, we ought to tell you 
how it does it so inexpensively. 

Essentially what we've done is depart 
radically from the existing instrumentation 
architecture upon which all currently avail- 
able digital programmable oscilloscope 
systems are dependent. It simply doesn't 
make sense to combine a -alone 


Bandwidth: DC to > 50 MHz equivalent time 
digitizing ( - 34B) DC to > 10 KHz resolvable 
with real-time digitizing ( — 3dB) 

Resolution: B bits (1 part in 255) 


Range: TOns/division to Z0s/division 
Sensitivity: 5bmV/division to 5V/division 
Input Impedence: 1МО and 2ОрҒ 


programmable oscilloscope with a con- 
troller when to a great extent the micro- 
computer circuitry and capabilities of one 
are already available in the other. So we 
didn't combine, we integrated. Making the 
а5соре a peripheral part of the computer. 
Siping only what was necessary to 
make the computer a high-performance 
instrument. An instrument capable of 
things until now assumed impossible for 


Circle 347 on inquiry card. 


A reference waveform loaded from 


voltage for display ai bottom of 


soeen 


anywhere near its price. 
ings like what, you wonder’? 

Well naturally, since aScope is fully pro- 
rammable you may configure a setup, de- 
ne the analais of the acquired data you 

desire and produce an em result display in 
whatever form is most productive. Many 
frequently performed routines are already 
part of aScope's software. However, be- 
cause no two engineers' needs are exactly 
the same, the system's architecture was 
designed to accommodate considerable 
user modification via co-resident BASIC or 
assembly language programs. 

In addition, aScope will average 
waveforms. Store a waveform on disk in 
binary or text form. Store instrument con- 
trol settings for future automated setup. 

Or load and display reference waveforms. 
aScope is also equipped to deliver 
waveform voltage readings utilizing a 
cursor-controlled digital voltmeter. And 
to generate hard copies via an Epson 
-807 or Silentype™ printer. 

Space permitting, we could go on about 
the menu-driven commands and other 
user-sensitive features we've built into this 


can have 


the rest. 


system. But frankly, we suspect 
you are probably as intrigued 

as you could be on the basis of 
one advertisement. 

So we'll proceed with a few 
action recommendations de- 
signed to accommodate anyone 
from the casually curious to the 
virtually convinced. 

First, you should call 800- 
547- . That will provide you 
with an aScope data sheet and 
an opportunity to determine 
whether you'd like to invest $10 
in our comprehensive ascope 
demonstration disk. 

Or simply yield to your initial 
impulse and order the c il 
safe in the knowledge that 
(a) you may use the system for 

een days, and if not satisfied, 
return й, and b) NWIS system 
engineers stand ready to assist 
you with any questions you may 


One example of a user-defined 
co-resident BASIC program; in 
this case designed to piot an 
amphtude response curve for an 
active filter, 


have regarding aScope capabilities and 
applications. 

e $995 Model 85 aScope. We admit 
the performance it delivers for the money 
is so remarkable, it may initially strike you 
as unbelievable. However, when you recall 
all the breakthrough products this industry 
has seen over the last decade, soundi 
unbelievable at first is practically a tradition. 


NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 


Р.О. Box ы 
Beaverton, Oregon 
97075 = 
800-547-4445 


Listing 1: BRAILLE, a Pascal program that converts standard English text into standard Form 1 braille. 


CHAHHHKHHHRARRRERHRERHRHHRHHEHRHREHERHEHE DOE IE HERE IEEE IE IE JE E EIE OE RE RE ЕНИ E EE HE HE HE AE HE EIE E 38 4E) 


(x 
( # 
(к 
(+ 
82 
(ж 
(ж 
(+ 
(ж 
(4 


PROGRAMMER: 


FROGRAMS 


ABSTRACT: 


USE WITH AN 


ALFRED FANT, 


REVERSED TO ENABLE TACTILE 


O.A.E. 


BRAILLE 


THIS PROGRAM IS DESIGNED TO PRODUCE 
STANDARD LINE PRINTER. 


10/21/31 


"REVERSE" BRAILLE 


FOR 


THE BRAILLE CHARACTER ARE 


READING ОМ THE BACKSIDE OF THE РАРЕК. 


+) 
+) 
+) 
ж) 
#) 
+) 
+) 
+) 
ж) 
+) 


CHHHHRHHPRHERRHHRHRHHE ЗЕ ЗЕ ЗЕ ТЕЕ ЕЕ ЗР ЗЕ БЕЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ +З ЭЕ ЗЕЧЗЕЕ НУК ЗСЗ ЗЕ ЗЕЗЕ ЗЕЗЕЗЕЗЕ Н ИЕ ЗЕЗЕ ЗС ЗЕЗЕЗЕ ЗЕ ЗЕ ЗЕЗЕЗЕЗЕЗЕ ) 


PROGRAM BRAILLE: 


CONST Pz^70*:; 


VAR 


€ Your Printer mar give 


better 


CAPITAL». WUMBER, CELL, FORM, 1,0: INTEGERS 


CHARACTER! CHARS 
TA. ТЕ, 


PROCEDURE CONVERT (YAR 


BEGIN (#CONVERT#) 
CASE Бинт Cif- 
: CELL: 

өн“ %ф BEGIN 
^t" 1 BEGIN 
“Уу” : BEGIN 
eno BEGIN 
^x" i$ REGIN 
"£^ : BEGIN 
^." t BEGIN 
"^" 3 BEGIN 
fee $ MEGIN 
4%“ 3 BEGIN 
^:* 1 BEGIN 
"9°" 3 BEGIN 
"i" s BEGIN 
^u^ : KEGIN 
"b^ a BEGIN 
“с”: BEGIN 
74244 1 BEGIN 
"e" t БЕСІ 
“fe : BEGIN 
“а” : BEGIN 
^h" 1 BEGIN 
ud. ud 


: БЕСІМ 
: ECOIN 
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ТС:РАСКЕП ARRAY D1..2501 OF CHARS 
TEST27;,TEST27C: PACKED ARRAY C1..30] OF 


CHAR 


CHARACTER: CHAR»: 


=СЕ +23 
ТСІСЕ (421: =F; 
ТНІСЕГІ 1: =Р; 
TCCCELL 2: =F; 
THCCELLI:=P3 
TCOCCELL I: =P; 
TECCELL +21: = 
TEHECELL Ji =F 5 
TBLCELL 3: =F 3 
TCCCELL I: B 
ТЕССЕГІ 1: 
TCLCELL 2: 
TBECELL 1: 
TCE CELL 1: 
TBECELL 3: 
TBLCELL 2+ 
TBCCELL 1:7 


TBCCELL +2): =f; 
TOECELL+2):=F 
TBCCELL+2]: =P 
Шы енін 


ТЕЕСЕШ 423:- 
TBECCELL ғ22: 


ШЕ 7 


TRLCELL ғ22:- 


Tete Р; 


TBECELL423 1: 


. 
1 
== 


Р; 


; ТСЕСЕГІ “212-і; 
TBECELL 1: ТВГСЕ +21: =P; 
TCLCELL 3: =F 

TACCELL *23:-P:; 
TACCELL *2 1: f^; 
TALCCELL I: =f; 
TACCELLJI: =F; 


TECCELL+2]: =F 
TALLELL +2172 =P3 
ТАССЕ +21: =F 


ТЕГШЕ 1: =F; 

ТАССЕЦ_ +231: =Ру TBCCELL 1: =F; 
ТАТСЕЦ_ +21: =P} TACCELLJ:=P3 
TRECELL 4 Z сечи ; 

ТАКСЕ Л: TALCELL *2): =Р: 
Кыскы. pare TBCCELL*2J:-F5 


TALCELL #27: xP; 
TBLCELL «21  zF'5 
UA ра Rd 3 
TAELCELL 2: 
TBLCELL 1: 


TELCELLJ: =F; 
THLCELL-EZJ: =P3 


=P; TBLCELL 423: =Р; 


results with "Oo" 


CELL? CELL +4; 


: CELL? CELL 4-4; 
CELL: =CELL+ 43 
CELL : =TELL+43 
CELL: zCELL 145 
CELL: zCELL 443 

CELL: CELL 4-43 

DELL : CELL *45 

CELL? CELL +43 

CELL: CELL *45; 

CELLS ziCELL 42-45 

CELL: =CELL+43 

CELL: =CELL+43: 

CELL: =TELL++45 

CELL : zCELL +4; 

CELL: CELL *45 


CELL: =CELL+43 
CELL: CELL 4-4: 


CELL: -CELL44: 
CELL: =CELL+4$ 


CELL: zCELL +4; 
CELL: =CELL +43 


RELL: CELL 4 45 


Listing I continued on page 250 


г 


ENDS 
E NL 
ENDS 
ЕМІ: 
ЕМІП»; 
ЕМГ? 
ENDS 
END; 
END; 
END; 
ENDOS 
ENDS 
ENDUS 
END; 
ЕМІ: 
END: 


END; 
ЕМО; 


ENDS 
ENTS 


EWDS 
ENDS 


ENDS 


"utu 


2 


=e 


_ "The Desktop Mainframe" 


The Most Versatile Integrated System Available! — Without Compromise. 


From the crystal clear monitor with a 
true typist keyboard to the high 
performance switching power supply—an 
engineered solution—the 5000 IS system 
is designed with IEEE standard S100 Bus 
architecture, giving you the flexibility and 
compatibility expected of an industrial 
grade computer. 

Now you can have 1 MByte Floppies, 
25 MByte Winchesters with ECC, 
extended RAM memory (beyond the 
basic 64K), various peripheral controllers, 
and best of all, the 5000 [S can serve as 


IMS INTERNATIONAL DISTRIBUTORS: Argentina Canada 
Australia Chile 
Austria Ecuador 


Circle 230 on inquiry card. 


the host processor of a multi-user, multi- 
processing system. Up to four 1/0 
processors may be resident in the 5000 
IS, each with its own 280 Micro- 
processor, 64K of memory and two Serial 
1/0 Channels. 

With this flexibility you can configure 
the highest performance, lowest cost 
multi-processing system available. 

Memory parity—of course! Two year 
warranty—naturally! 

For complete information and 
specifications on the 5000 IS plus the 


France India Korea Netherlands 
Greece Israel Mataysia New Zealand 
Hong Kong Ішу Мехісо Philipines 


location of your nearby IMS International 
dealer, call or write today! 
(714) 978-6966 or (702) 883-7611 


2800 Lockheed Way 
Carson City, NV 80701 


Telex: 010-365-6051 


INTERNATIONAL 


We Build Computers As If Your Business 
Depended On Them. 


See us af Fall COMDEX booth 144 for more sumnses! 


So. Africa Sweden United Kingdom 
Singapore Switzerland USA 
Spain United Arab [merates Wesl Germany 
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"THE COMMODORE 64 
COULD BE THE 


MICROCOMPUTER INDUSTRY'S 


They're speaking to a group as interested 
as anyone else in the future of computers: the 
people who buy stock in the companies that 
make computers. 

If, on the other hand, you're a person 
whose livelihood depends on a personal com- 
puter —or whose leisure time revolves around 
one — what follows should impress you even 
more than it impresses investors. 

MIGHT MAKES RIGHT. 

The value of a computer is determined by 
what it can do. What it can do is largely deter- 
mined by its memory. 

The Commodore 64's basic RAM is 64K. 
This amount of power is unusual enough in a 
micro at any price. 

At $595, it is astonishing. 

Compared with the Apple II+} for in- 
stance,the Commodore 64 * offers 3396 more 
power at considerably less than 50% of the cost. 

Compared with anything else, it's even 
more impressive. 

PILE ON THE PERIPHERALS. 

Because the basic cost of the 64 is so low, 
you can afford to buy more peripherals for it. 
Like disk drives, printers, and a telephone modem 
that's priced at around $100. 

This means you can own the 64, disk 
drive, printer and modem for a little more than 
an Apple 11+ computer alone. 

HARD FACTS ABOUT SOFTWARE. 

The Commodore 64 will have a broad 
range of custom software packages including 
an electronic spreadsheet; business graphics 
(including printout); a user-definable diary/ 
calendar; word processing; mailing lists, 
and more. 

With BASIC as its primary language, it is 
also PET BASIC compatible. 

The Commodore 64 will also be program- 
mable in USCD PASCAL, PILOT and LOGO. 

And, with the added CP/M option, you 


OUTSTANDING NEW PRODUCT 
.— INTRODUCTION SINCE 
THE BIRTH OF THIS INDUSTRY." 


—SHEARSON/AMERICAN EXPRESS 


will have access to hundreds of exciting soft- 
ware packages. 
THE FUN SIDE OF POWER. 

The Commodore 64 can become very 
playful at а moment's notice. 

You can use Commodore's plug-in game 
cartridges or invent your own diversions. All 
will be enhanced by brilliant video quality 
(320 x 200 pixels, 16 available colors, 3D 
Sprite graphics), plus outstanding sound. 

The 64's built-in music synthesizer has 
a programmable ADSR (attack, decay, sustain, 
release) envelope, 3 voices (each with a 9-octave 
range) and 4 waveforms. All of which you can 
hear through your audio system and see in full 
color as you compose or play back. 

NOW'S YOUR CHANCE. 

If you've been waiting for the "computer 
revolution.” consider it as having arrived. 

Through its 25 years of existence, 
Commodore has been committed to delivering 
better products at lower prices. 

Today, the company's vertical integration 
has resulted in the Commodore 64's price per- 
formance breakthrough heralded by Shearson/ 
American Express. 

Visit a Commodore Computer dealer and 
discover the 64 soon. 

It will expand your mind without deflating 
your wallet. 


CP;M' aragstered trademark of Dig tal Rowach. inc 


a i ааа. ass US otdU'ULULT 


| РО. Box 500 Conshohocken, Pennsylvania 19428 
| Please send me more information on the Commodore 64. | 
Name | 
| Address | 
City  — 1 Ste 7р | 
| 
| 
| 


| Phone 
| = commociore 


| COMPUTER »s 


Circle 93 on Inquiry card. 


Listing 1 continued: 


"k^ 1 BEGIN TALCELL 42231:-P; TCEÉCELU +23: = CELL: =CELL+43 ENGS 
*1^ 3 BEGIN TALCELLIAZI]:=P; TECCELL423:- 
TCLCELL *2 1: sF; CELL: =CELL+4; END; 
“т” : BEGIN TACCELLI:=P: TALCCELL+21:=F's 
TCE CELL *27: =F; CELL: =CELL+4; ENDS 
“г” : BEGIN TAtCELL J:zFPs TALCCELL+27)2=PF5 
TCECELL *2J:«f5 TBCCELLI:=F3 CELL! =CELL+4; ENDS; 
ео”: BEGIN TALCELL3231:-P5 TBECELL 1: =F; 
TCECELL +21: =P; CELL:-CELL--45 ENDS; 
"B^ % ВЕБІМ TALCELL2:-Ps TALCELL *z23:-F3 
THECELL-*21:zP:; TCLCELL F23:=P3 CELL?=CELL+43 END; 
“а” : BEGIN TACCELLJ!:=Fs TALCCELL+23:=P3 TRCCELLJ: =f'; 
TBLCELL Е21:-ҺР% TCICELL #22: =P3 CELL: =CELL+43 ЕМІ 
"r^ * BEGIN ТассЕ +2120: TEBLCELL 3: =F; 
TBECELL 423: «xP:; TCLCELL +2]: FP; CELL: =CELL+45; ENDS 
"e" % BEGIN TALCELL:-P: TBLCELL FZ23* —P5 
TCLCELL +27: =P; CELL : CELL +43 ЕМІ 
^t" 1 BEGIN TAECELL1:-F: TBLCELL Js =F; 
ТБЕІСЕГІ “21:-Ғ; TCECCELL +27: -F'5 CEILL: =CELL+43 ЕМІ: 
“u” è BEGIN TALCELU +23:=Ps TCLCELL 3: =F; 
TYCLCELL *-223*-F'3 CELL: =CELL+43 ЕМІ: 
“we : BEGIN TACCELL+2ZJ:=Pi ТВЕСЕЦ_ +221: = 
TCLCELL42J:zFP*: TCECELL 1: =F's LELL:-CELL +45 END; 
"w^ : BEGIN TALCELLJ: «P: TBLECELL.]3 =Р5 
EUIS Fonte IN TCECELL.J 2 =F; RELL? =CELL+4$; ENDS; 
"x" $ BEGIN TACCELLI:=P3 TACCELL+2)*:=P; 
ТЕШЕН 1:=Р; TCtCELL42]*:-7I*5 CELI.:zCELL-445 ЕМІН 
“vw $ BEGIN TREESUL РЧ TACCELL+2]:=P3s TRLICELL. 1: P; 
TCLCELL3:-F5s TCLCELL 21: ies CELL: =CELL+43 END: 
“2° $s BEGIN TALCELL 1: 2P5 TEECELL #21: 
YCLCELL 31: =F 5 TCECELL4 21: =F: СЕЕ =СЕ +45 ENDS 
OTHERWISE WRITELN ERROR- LINPRINTABLE CHARACTER: “, CHARACTER): 
ENDS (#CASE+# > 
ENDS GGECONVERT Е 
BEGIN (#BRAILLE#) 
RESET CIISELIT ) 5 
REPEAT 
FOR 1:=1 TO 28 Пі BEGIN TESTZ7LI3:-^ ^s ТЕСТІУСІ11:-” 7; ЕНГ; 
I:-20; 
HEINE 
REPEAT 
Іш-ізі1% 
READ (CHARACTER) 3 
TESTZ7CCT J: “CHARACTERS 


IF TESYT27CLIJ- 


ir CHARACTER ІМ СА”, 
ZO Uf 


LINTIL Itt >s 


кик 


FUR I:-1 Tu 
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so DO 


^ амп 
ый; ғ” 
(It 


BEGIN 


ТАГІ1:ғ-4 4; 
4% 


ға 


z=” 


TELI 
ІСІ11:-” 
СМО; 


TEST27CELI-11-^ ^ 
47 4 


ізі TO 20 BO TESTZ/LII:-TEST27CI21-I15 


THEN Із-1-1: 
.^9"] THEN .:2.-*1:; 
| >= 15 ANE CHARACTER- 7 


©) ОК EDFUIBPLIT )5 


( HHH EER HHE HE ) 
ін Reverse letter ж) 
(+ arder to allow #*) 


(* tactile readinass) 
ETSI PILLE IILILIIIAE у 


оғ Intialize Braille ж) 


(* Print buf 


Fer ғ) 


Listing 1 continued: 


1:=05 

CELL: 215 

REPEAT 
1:-1413 
CAPITAL: 
NUMBER = 


CHARACTER: «ТЕЗТ>?ГІ1: 


IF CHARACTER 


€ Flaa to 
1 Flaa to 


indicate capitals } 
indicate numbers 


> 


(* Present Braille Cell ж) 


IN САА. 72 7 


THEN BEGIN 
CAFITAL::71: 


CHARACTER! zCHR (ORD (CHARACTER) +32)3 


(x Pasition 


number ж) 


(+ allows srPace for capital sian #) 


См; 


П- CHARACTER IN Г707.. 


CST 


THEN BEGIN 
NUMBERS =1 5 


IF CHARACTER=" 0? 


(* allows space for number 
THEN CHARACTER: = к“ 


ELSE 


(#iives lower %) 
(case char. +) 


cian Ж) 


CHARACTER? “ӘНЕ (ORD CCHAaRACTER) +46) 3 


ЕМІ 


CONVERT (CHARACTER) 5 


JF CAFITAL=1 THEN BEGIN 


TCECELL 31: =F'5 
CELL? CELL 435 
ENDS 


IF NUMNBER= 1 THEN BEGIN 


UNTIL I-21; 


(x DEEBLIGGING TOOL: 
(+ URITELN(CTEST2Z7C, 7 


WERITELHNS 

WRITELN( TADS 
WRITELING TE) 5 
WRITELNCTC > 5 


UNTIL EGF { INPUT) 
END. (#BRAILLE#} 


Special program functions have been 
avoided in the interest of dissemi- 
nating this program as widely as 
possible. 

The listing consists of the main pro- 
gram BRAILLE and the procedure 
CONVERT. BRAILLE reads a text 
file character by character until it has 
20 letters and/or blanks in its buffer. 


Used fto 


(х Used to 


TALCELL 1: =F 
TBECCELL 15 = 
TCECELL 1: zP5 
CELL: CELL +35 
ENDS 


RU 
LO ye 


TCECELL 1 3: 


write the three 


This restriction of 20 characters is 
used because only about that many 
braille cells will fit on the standard 
80-column page. BRAILLE then calls 
CONVERT to translate each charac- 
ter into its corresponding braille cells. 
However, since capital letters and 
numbers require two braille cells for 
their proper interpretation, there will 


F'3 


write the Enelich forwards and backwards s) 
*, TEST27 33 


ғ) 


(++ ЕЕЕ КИ ЕЕЕ ЕЕ ЕЕ ВОН ЕЕ ЕЕ Е аР НЕЧЕ ЗЕ ЗЕ ЗРЗЕ ЧЕ ЕЕЕ) 
line Braille cells %) 
(жне нын ин ТТТ ТТТ ТТТ ыы ЕНІ 


not always be exactly 20 braille cells 
on each output line. The program 
continues to loop back and forth be- 
tween the reading and the translating 
until the end-of-file marker is reached 
on the text file. The program then ter- 
minates. А sample of the program 
output is shown in listing 2. 
Although the reader obviously can- 
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90 Percent Perspiration 

Almost every story has a "story 
behind the story," and this article is no 
exception. Just as Thomas Edison tried 
thousands of materials for his first light 
bulb filament before finally discover- 
ing his wife's cotton thread, I spent 
many months trying to come up with 
the right material for the braille printer 
pad. It wasn't easy. 

I started with a pair of latex surgical 
gloves and found them to be too thin. 
Our blind Scouts, reading transcripts 
prepared with this material, com- 
plained that the braille faded after only 
a few readings, 


not “feel” the indentations on the 
reverse side of listing 2, this output 
has been used successfully with the 
blind Boy Scouts. The monthly troop 
newsletter is now produced in both 
braille and regular print. As a result 
of this newsletter, we have found that 
the best indentations occur on thicker 
paper, The indentations are good for 
only about 15 readings by a blind per- 


I therefore tried strips cut from 
thicker and softer gloves, but the 
printer then began to jam. No matter 
how many different materials I tried, 
nothing seemed to work quite right. 
The answer had to be there—some- 
where. 

Success finally came with my dis- 
covery that flock-lined gloves were 
available at the Safeway supermarket. 
The cotton lining of these gloves pro- 
vided just the right amount of padding 
for the computer brailling idea to 
work, Thomas Edison would have 
been proud, 


son, after which the braille becomes 
too faded to allow correct letter iden- 
tification, Even so, this method is 
ideal for short-lived publications such 
as newspapers and correspondence. 
You may have noticed that 
BRAILLE allows at most only four 
words to be printed per output line. 
Though Braille does have a hyphen to 
mark divided words, it is better to 


divide as few words as possible. From 
personal studies of computer dic- 
tionaries, I know that five-letter 
words make up the vast bulk of the 
English language. Therefore, the pro- 
gram counts characters and looks for 
a space from the fifteenth to twentieth 
character (a word break). If a space is 
found, the line is ended. Otherwise, 
the line is broken after the twentieth 
character. Four brailled words may 
occasionally fit on the line of 20 
braille characters, but it is wise to 
keep a one-word safety margin. 

This program produces what is 
known as Form I or Grade I level 
braille. In Form II braille, abbrevia- 
tions are used to increase the number 
of brailed words per page. These 
standard braille abbreviations are for 
often-used words and letter combina- 
tions in the English language. This 
program does not address this ques- 
Поп because of memory require- 
ments. On a larger computer, how- 
ever, it would be easy to program a 
look-up table for these abbreviations 
and their braille counterparts. Table 1 


MULTI-PROGRAMMER 


Features: 


SYSTEM-10 


e Dedicated keys and large 


display vocabulary for ease of use. 
* 1/0 - 6 baud rates, 13 formats including 


$1,295 


intellec, Textronix and Motorola. 


е EPROMs, ЕРКОМ and bipolars. 


PROGRAMS 


ә Gang option - programs eight at once. 


è Remote control option. 


CAN'T MAKE ENDS MEET? 


We couldn't either. At least, not until 1978 when we 
began connecting RS-232 devices to IEEE-488 
computers with our family of serial interfaces. Three 
units available for use with Commodore's PET/CBM, 
the HP-85, Osborne-1 and others, plus our auto- 
answer/auto-dial 103 Modem, automatic calling unit 


(Operator), and data communications software. All with 
cabinet, one-year warranty, documentation. Priced 
from $129-389. Details from Sam Edwards: 


қуу RA hi 


Dept. B., 3444 Hancock St., San Diego, СА 92110 
(714) 296-2115 « TWX 910-335-1194 


FUNCTIONS: 


EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 


DISPLAY DEVICE DATA LOAD DATA | 


(hie 


OVER 250 
DEVICE TYPES 


СНС - DEVICE/ RAM 
COMPARE FIELDS САС - RAM 

FILL MEMORY FIELD’ 170 HOST PROMPT 
BLOCK MOVE DIAGNOSTICS 

and more... 


COMPUTER SYSTEMS CORP 


VISA/MaslerCard - Dealer Inquiries Welcome | 100 East Linton Blvd, - Delray Beach Eis; i — (805) 272-2051 
= А Д Жы „2н EA , 33444 M eJ età 
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woo 


Circle 464 on inquiry card. 


Circle 72 on inquiry card. 


On Your Microcomputer 


Up until now, you might have 
thought that microcomputers 
weren't ary EAS enough to 
handle those returns you send 
off to your computer service 
bureau each tax season. Micro- 
Tax" and your microcomputer 
with CP/M* changes all of that. 

With Micro-Tax" you can save 
time and have the complete 
security of total in-house, com- 
раис tax preparation. 

othing ever leaves your office. 
You won't give up versatility 
and power either. Micro-Tax" 
computes and prints over 30 
schedules and forms for multi- 
ple clients, even partnership 
and corporate returns. Micro- 
Tax" can also compute depreci- 
ation by individual items or 
groups as well as handling the 
accelerated cost recovery sys- 
tem. Underpayment penalties, 
self-employment taxes, mini- 
mum and alternative minimum 
and maximum taxes as well as 
income averaging are all com- 
puted automatically. Plus, each 
tax season Micro-Tax™ can 
provide you with an update 
package quickly. 

Micro-Tax" is friendly. Data 
entry is organized very much 
like the sequence you use in 
manual tax preparation. It's flex- 
ible too, because you can jump 
to a specific form and complete 


MICROCOMPUTER TAXSYSTEMS, INCORPORATED - 


Investment 


the instructions given by the 
computer. 

Micro-Tax" is your answer to 
the already high and increasing 


1982 SCHEDULES AND FORMS INCLUDED 
aue 1 Level evel 3 | 
INDIVIDUAL PHROFESSIOHAL PARTNERSHIP? 
PACKAGE PACKAGE CORPORATE 


x 


A В.С. E ES. à costs of computer service bu- 
D. F : X А reaus. You will be able to enter 
RRP x F data at the time of the client 
1148 : x interview and produce returns 
2119 х that look exactly like those re- 
2220 x quired by the government, right 
2441 à қ іп your own office. In the batch 
Sant t x mode, you can enter data all day 
4331 х е and print returns at night. That's 
4625 x x productivity, and it leaves you 
4684 х x time for more creative approach- 
du ч " es to your client's tax problems. 
4042 4 К For more information call 
4872 қ z your local software dealer 
5261 x or call direct. 
5252 x х 
6785 x m 
ACRS y x —€—— 
BATCH x x " 
Print 

Substiute x x X 

n IAS 

Forms К х 

Blank 

Рараг r x 

Cantinvous 

Prapnntad 

Forma ң 
Паш. 579500 $1000 — $1,000 
parencios 5 50 5100 51% 


22 state returns covered 
Yearly Updates Available for ail 3 levels 


it rather than starting 
with the 1040. Just 
choose the func- 
tion you want 

on the Micro- 

Tax" menu, 

and follow 


22458 Ventura Boulevard, Suite E, Woodland Hills, California 91364 (213) 704-7800 


Circle 321 on inquiry card. 


“СР/М ts a registered trademark of Digital Research 
*Micro-Tax is a trademark of Microcompuler Taxsystems, inc. 
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STOP TALKING 
ABOUT NETWORKING 
AND START TAKING 


ADVANTAGE OF IT. 


| pu | " Г, 
м z i ^S 


D эй m 


"a 


EASY-TO-IMPLEMENT, 
SINGLE CARD DESNET™ NETWORKING 
FOR 8-100 BASED SYSTEMS. 


If you design multi-user computer systems, you face 
a dilemma. You want the system to be powerful. 
Yet cost-effective. You want each user to have an 
individual CPU. Yet you can't afford to provide each 
user with a high-performance printer, hard disk, 
and modem. 

Obviously you need some way to share 
system resources. But until now, the altematives 
haven't been all that attractive. 


Desnet is the simple, elegant solution. 

A Desnet Network Interface Board in the 
backplane of each device in your multi-user 5-100 
system makes shared resources a practical reality. The 
Desnet common bus topology can network up to 350 
devices without sacrificing performance or economy. 
And with generous maximum cable lengths. Devices 
can be added, removed, or disabled without affecting 
the rest of the system. 

Not only does the system benefit from the 
economies of shared resources, it gains capabilities. 
Like electronic mail, central database access, and 
on-line telecommunications. 


Low cost, high performance. 

In OEM quantities, Desnet S-100 cards cost less 
than 5650. Media taps cost under 550. A similar pair 
Of devices for an Ethernet" hookup typically costs 
more than three times as much. For less flexibility. 

Desnet network topology is media-independent. 
You can instail a baseband network today, then upgrade 
to broadband or fiberoptics at any time in the future. 


Powerful on-board firmware makes it easy to 
convert your applications to networked systems. The 
comprehensive Reference Manual gives you easy, 
step-by-step instructions. 


Order a starter kit today. 

A Desnet 5-100 starter kit gives you everything 
you need to get a sample network up and running for 
only 51,295. 


e 2 DESNET 5-100 Network Interface Cards 
e 2 Baseband faps 

e 20 Feet RG59U Coax Cable 

e Applications Demo Disk 

e Reference Manual 


Pay by major credit card if you wish. To order, 
Call or write The Destek Group, 2111 Landings Drive, 
Mountain View, CA 94043 (415]968-4610. 


Today, $-100 —tomorrow the world. 

Our S-100 card is just the beginning. Soon Destek 
will be shipping Desnet cards for Multibus;" Q-Bus;" 
Unibus,” Versabus;" Apple? IBM-PC, and general 
purpose buses. 

So while everyone else is talking about network- 
ing, you can be taking advantage of it. 

Ethemet is a trademark of Xerox Corp. Muitibus i5 a trademark of Intel Corp. 


Apple is a trademark of Apple Computer inc. Desnet is a trademark of 
The DESTEK Group. 


DESI 


WE BUILD ACCESS TO PRODUCTIVITY. 


Circie 157 on inquiry card. 


Listing 2: Sample output from the BRAILLE program, shown in listing 1. This is the first few lines of the Boy Scout troop's newsletter 
done in braille type. For the convenience of sighted readers, the English words are printed both backward and forward above the 
braille text. The text is printed in reverse because the blind reader must turn the paper over in order to read the braille cells by touch. 
The backward English enables the programmer to check for proper letter order. To keep from confusing braille readers, the program- 
mer should "comment out" the English-written line of the final program. 
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THE MULTI-USER DATA BASE 


Bring your СРАМ“ software applications to life with DataFlex. 

From menus to multi-key ISAM, DataFlex has the features 
and power you need to create complete turn-key software 
applications in а RELATIONAL data base environment. 

Compare...what else gives you: up to 125 data files with 4 
indexes each, fast on-line multi-key ISAM file maintenance, a 
multi-file report generator, on-line multi-file transaction process- 
ing, an easy to use Query, even a "soft" menu to replace the 
CP/M command mode. All of this using DataFlex's configuration 
utilities, and NO PROGRAM CODE! 

Is tt easy to use? You can type in a screen format "image" of a 
Ме with your text editor Then, DataFlexs AUTODEF utility will 
create the file definition from the screen image...in about five 
seconds! 

DataFlex will handle vour multi-user requirements too! It runs 
under Software 2000's TurboDos Network O/S with data protec- 
tion to the field level. That means multiple users in the same 
record at the same time! 

If ihe 16 bit world is your domain, an 8086 version of DataFlex 


"Dealer, Syslems House and ОЕМ inquiries invited." 


Circle 142 on inquiry card. 


SOFTWARE FOR 


EATORS 


will be available second quarter 82. And, you can develop now 
on your 8В080/2-80 system, and transport completed арріса- 
tions to the 8086. 

If you need applications now, Dala Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going. The DataFlex 
Library has Order Entry/Inventory, Accounting, Pharmacy, and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlexs PASCAL Library is avail- 
able to application developers. 

DataFlex can change the way you do business. And, at $750 
i's ле best software value in the business. A demo package, 
which limits file sizes inter- 


nally, is only $100 including 7 ATAACCESS | 
the manual. 


Get the full system, or CORPORATION 
gel the demo, but gel your 4221 Ponce DeLeon Blvd. 
hands on DataFlex. Coral Gables, FL 33146 

Its software for creators. (305) 446-0669 


“CP/M is aregislered trademark of Digital Research, Pacific Grove, СА, 


shows some of these abbreviations 
and the complete braille alphabet. 
(See reference 1 for all the standard 
abbreviations.) 


The braille alphabet starts by using 10 combinations of the top 4 dots. The same 10 charac- Conclusi 
ters, when preceded by a special number sign, are used to express the numbers 1 to 0. on SD M 
Braille writing for the blind has 


been an important contribution of 
T : Western civilization. It has brought 

! 4 many blind people into the realm of 
literature and music. As a program- 


Adding the lower left-hand dot makes the next 10 letters. Adding the lower right-hand dot mer, you can now take part in help- 
| makes the last 5 letters of the alphabet (except w) and 5 word symbols, below. ing the blind to read. Volunteer your 


computer and time in translating for 
T the blind people in your town. m 


tor of Ме — with Further Reading 


Omitting the lower left-hand dot forms 9 digraphs, or speech sounds, and the letler уу. This 1. Ashcroft, S. C. and F. Henderson. Pro- 


construction continues until all possible combinations have been used. grammed Instruction in Braille, Pitts- 
burgh: Stanwix House Inc., 1963. (Ап ex- 


cellent textbook for the aduil who has had 
no previous knowledge of braille. A “learn 
to braille in 10 lessons" type of book) 

2. Day, Margaret В. "Tactual Mapping and 
Nonvisual Perception." Masier's thesis, 
University of Texas at Austin, 1976. (А 

Table 1: The braille alphabet and some standard braille abbreviations. (Courtesy major work in braille mapping, il covers 

World Book Encyclopedia) the history of such special maps and the 

efforts to make them using computers.) 


Best Price е Good Quality e Swift Delivery е Export 


COMPUTER PRINTER SOFTWARE 
* The Bast Graphic Integral Data System database 
Porson . PRISM 80 150 cps, 80 col, .., . dBASE || Ashton-Tate 
LNW 80! 2804, ВБК, 4804182.... 1, “уар 84х84 ' CONDOR |. 
w/CPM compalibig oia . E ы "ш u 
| 125K, CPM compatibia ... .2, "би Hi ' үне 
RGB ierdace. -- -.. rne таз Мр i “” financial (АҢ, АР, Inventory вс.) 
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22H eases (tee MX?0Q . 
cs3 А” ОР MICROSOFT softcard. 


С5102Е 2БЕК RAM, 68000 & 280 жез ген 
2 B" Порру.. 2t ....4.087 : ен BASIC Compiler 
cio ВАК ap wil?" monitor... .. 850 40222. ey SUPERCALC Soran... 


DYNABYTE 5200 64K, 1М8, ZBOA, ....2.300 . : Mera Pre WORDSTAR. 


5605 бак, GMB hand 4..,. .B,550 . . 
PRINTEK 920 340epx, 144 = 18; 4 MAILMERG. . 


А SUPERSORT 1... 
ProfeasionalViord Procaas* Бела! Research CPM 2.2 


290-80, G4K .. . „2,050 “Latter Qualty* CPMB6 
7280-82. 64K, 1 бак. ... .2.950 | DIABLO 630.. .. - PASCAL MT & BB 
789. ABK, ldak. . 2.080 стон Starwriter F-10 "^ 
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380KB болу CRT, OS + 1 language Tm sos * 

$350-3 WS $-users .  .. 10,800 CALL (212) 937 6363 
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Super Specials on SUPERBRAIN IIS 


SUPERBRAIN® DD, $2099 
QD, $2495 

NEW sack СР 80, $2949 
INTERTEC has introduced a new model, 
the SD (super density) with dual doub- 

le sided 80 track drives—TWICE THE 
CAPACITY OF THE QD-. The SD 


SUPERBRAIN is available from Mini 
MicroMart for $2799 


SUPERBRAINS come with CP/M; 
with the addition of an appropri- 
ate printer, and the necessary 
software you can have a com- 
plete data processing and 
lor word processing sys- 
tem. 


You can take advantage of 
our MicroPro word processing 


MicroSoft Basic үн 
NOW FREE software special. WordStar for only $269; 
We will include MailMerge vvith WordStar for $358 or 
for only $489 you get the full package— WordStar, MailMarge and SpellStar 


MiniMicroMart stocks the full INTERTEC line. 


Basic 80 is FREE, and a complete 
accounting package— GL, A/R, A/P, and payroll 
are available to run in MICROSOFT BASIC for 
only $269 


You can add capacity to your SUPERBRAIN 
by addingtheir 10 megabyte DSS Hard Disk. We 
offer it for only $2995. We include the adapter 
cable to the SUPERBRAIN (if requested) at no 
extra charge. 


If you need a distributed processing system, 
INTERTEC has lowered prices on their full ser- 
ies of COMPUSTARS- the VPU 10, the VPU 20 
the VPU 30 and the VPU 40. Virtually any num- 


ber of these can be daisy- chained to share one 
of their hard disks, or they can be utilized as a 


stand alone computer, justlike a SUPERBRAIN. 
—CALL US FOR PRICING— 


SUPERBRAINS and COMPUSTARS come 
with two built in serial ports, so you can support 
two printers or a printer and a modem.Among 
the printers suitable for the SUPERBRAIN are: 
Centronics 730-3, the 739-3, the 704-9 the ТІ 810s 
or 820s, or Okidata 825, 83s or 84s (serial version) 
the IDS PRISM series is also suitable. If you 
choose to use an Epson, you will also have to 
buy one of their serial interface boards. If you 
wanta letter quality printer thereisthe NEC 3510 
or 7710, the Diablo 630 or the Qume Sprint 9/45. 


All prices, F.O.B. shipping point, subject to change. All offers subject to withdrawal without notice Advertised prices reflect a 296 cash discount {order prepaid 


pror to shipment). C.O.D.'s and credits cards ага 2% higher. 


MiniMicroMart,inc. 


943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 325 on inquiry card, 
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Education Forum 


Computers and the Special 
Education Classroom 


Thomas R. Sicoli 
404 Darlington Dr. 
West Chester, РА 19380 


These students enter the classroom one or two at a 
time. They are in wheelchairs, on crutches, or in bed, 
because they are patients in a children's orthopedic 
hospital. Dan, for example, was injured in a diving acci- 
dent and is now a quadriplegic, paralyzed from the chest 
down, Bob suffered brain damage in an automobile acci- 
dent; he is now without speech and cannot walk. His 
memory and concentration are very poor. Jim has been 
paralyzed since birth. He was born with spina bifida (a 
congenital defect of the spinal cord). He is normal in 
some cognitive skills but lags far behind in others. He 
gave up trying to learn his "times tables" years ago. These 
are the students for whom the question was asked, "How 
can computers be used in a special education resource 
program serving kindergarten through twelfth grade?" In 
order to answer this question, an extensive search of 
available Apple software was made (see tables 1 and 2). 

A major concern of special educators has always been 
the difficulty in getting and holding the attention of 
brain-damaged or socially and emotionally maladjusted 
students. The student's attention span is greatly im- 
proved when using computer-aided instruction. Large 
color graphics are excellent attention-getters and are also 
beneficial for those with impaired vision. Programs that 
refer to the student by name personalize the lesson and 
keep him or her stimulated. Finally, the instant feedback 
on every item in the lesson also helps to sustain the stu- 
dent's attention. 

Another need in this classroom is for new and in- 
novative instructional strategies. Many special education 
students need much more repetition of lessons than "nor- 
mal" students. This can quickly become tiring for both 
teacher and student. The computer can relieve this 
drudgery. А student and a computer can work together, 
leaving the teacher free to work with others. 
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Records on each individual student can be kept by the 
computer, with the scores from drills and quizzes 
automatically recorded. Instructional lessons and cues 
can be presented automatically. New programs for 
microcomputers are even exhibiting branching instruc- 
tional design. Instead of just a drill, programming can 
contain extra help in the form of remedial lessons for 
those having trouble with a particular lesson. For exam- 
ple, a student consistently having problems with reducing 
fractions would automatically receive a remedial lesson 
or be returned to a previous lesson that covers finding the 
greatest common factor of two numbers. 

Language development is an important part of the 
special education teacher's job. Computer speech synthe- 
sizers show great promise in helping those with speech 
defects to monitor and shape their own speech effective- 
ly. Recording devices can be built into a program to help 
in this task by playing a master pronunciation and the 
student's effort back-to-back for comparison. Computers 
can also be programmed to recognize regular but unintel- 
ligible sounds made by those without effective speech and 
then to output an intelligible word or phrase that enables 
the student to communicate. For example, a particular 
sound at a certain pitch could trigger the computer to 
output the greeting "Hello!" Finally, programs are avail- 
able to turn the computer into an electronic communica- 
tor. The push of a single button can cause an entire pre- 
programmed sentence or paragraph to be printed on a 
monitor or piece of paper, or to be spoken by a voice syn- 
thesizer. 

Valuable skills can also be acquired or improved by 
using microcomputers. Many disabled people have got- 
ten started on a career in computer programming with 
courses in computer literacy and BASIC programming. 
Motor skills, such as typing and eye-hand coordination, 
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ALTOS List,......... Less 20% | —TeleVideo— | —CENTRONICS— 
E NorthStar en) аа: 
HORIZON 20-64K..... $2685 | 
| ADVANTAGE......... $2985 
TeleVideo 
Computer Systems...... Call | 


—New SUPERBRAIN 11— 


| m I 
4 
F 
2 730-1 Parallel... .. —— — PI $349 
i | ЖИЕ Рагайм!, a er $499 
| | | "t | T2099 “БШШ, ,.2....,-....,.--.-...» $599 
: { 704-11 Рағайһе!................... $1569 
1 704-9 RS292. AE $1519 
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| | ТЕ®ЇОНавс................... $1289 
| | ТЬЕТОРШ!..................... $1549 
TI-820 ПҺОВавіс................ $1545 
n ee a ЯҚы us E ТІ-820 KSR Васіс.,............. 51739 
шай Density.............. 
64K Super Density ............. $2795 —NEC— 
| DSS-10 Meg. Hard Disk......... $2895 | Douléglcoo i о Call 
| 7710 85232. 7730 Рагане!, ,..,..,.. $2295 
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С5-1 List 83996.............. Our Price, $3195 | 8023 5495 
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COMPUTERS WHOLESALE 
P.O. Box 91 Brewerton, New York 13029 
(315) 472-3055 
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Could you pass 
this Red Cross 
swimming test? 


SWIM: 
1. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4. Back crawl — 50 Yds. | 
5. On back (legs only) — 50 Yds. 
6. Turns (on front, back, side). 
1. Surface dive —underwater swim — 20 Ft. 
8. Disrobe — float with clothes —5 mins. 
9. Long shallow dive. 
10. Running front dive. 
11. 10-minute swim. 


Anybody who's taken a Red Cross swim course knows 
how tough it can be. Theres a good reason. 

We believe drowning is a serious business. 

Last year alone, we taught 2,589,203 Americans not 
to drown —in the seven different swim courses we offer 

iall across the country. (Incidentally, most of the teaching — 
fas with almost everything American Red Cross does — 
[15 done by dedicated volunteers.) 

À good many of the youngsters not only arc lcarning 
to keep themselves safe. Thousands upon thousands of 
them are learning to become lifesavers. 

And the life they save — may be your own. 


is counting 
On you. 


A Public Service of This Magazine & The Advertising Council ТА Xd 


Hartley Software 
3268 Coach Lane #2A 
Kentwood, МІ 49508 


Letter Recognition— Kindergarten and first grade— 


Large characters $19.95 
Word Families—Changing letters to lorm new words $29.95 
Skilidrills—Arithmetic & Verbal.— Large characlers $14.95-$79.50 
Clock-Telling Time—Clock and digital style times 539.95 


(Scorekeeping automatic with most programs) 


Educational Activities Inc. 

POB 392 

Freeport, NY 11520 

Introduction to Malhematics on the Computer—Level 1-4 — $39.95 
Basic Math Competency Skill Drills—Covers +, —, x. 


=, fractions, decimais, areas $203 
O'Brien Vocabulary Placement Test—Self-scoring $19.95 
Our Weird апа Wacky World—Lileral and critical 

reading using the Cloze technique $79.90 
English Basics— Parts of speech, synonyms, antonyms, 

homonyms $269.95 
Flash Spetling— Teachers may add their own words $33.50 


| (Most are sell-scoring) 


George Earl 

1302 South General McMullen 

San Antonio, TX 78237 

Spanish Hangman-- 1600 words and 450 sentences $29.95 
French Hangman—500 words апа 175 sentences $29.99 
iSell-scoring) 


Grover Associates 


cio Scholastic (nc. 
904 Sylvan Ave. 
Englewood Cliffs, NJ 07632 


The Microcommunicator Version C—For a child wilhout speech$46 
The Microcommunicator Version A—Adult vocabulary $46 


Program Design Inc. 
11 Idar Court 
Greenwich, CT 06830 


Pre-School 1.0. Builder—Readiness activities, colors 


and shapes $19.95 
Vocabulary Builder 1—Beginner—J.H.S. $19.95 
Vacabulary Builder 2—Advanced—S.A.T preparation $19.95 
Апаюдів5--5.А.Т preparalion with instruction 819.95 
Number Series—Projectling Series—S.A.T, preparation $19.95 
Spelling Bullder—Rules and tests $23.95 
Reading Camprehension— What's Different? 

Calegorization (2-4) 919.95 
Story Builder— Word Master—4Ath grade and up $19.95 
Step-by-Step Course—Computer programming in 

BASIC with text $59.95 
BLS Inc, 


2503 Fairlee Rd. 
Wilmington, DE 19810 
Arithmetic Fundamentals—Tutor Course 2-5--29 disks $1479 
Reading Comprehension— Tutor Course 3-6—15 disks $714 
Fractions—A Review Course-—Tutor Course 6-7— 

15 disks (color graphics) $765 
(Programs incorporate branching instructian design lor remedial 
help.) 


Edu-Ware Services [nc. 
POB 22222 
Agoura, CA 91301. 


Algebra 1—Deafinitions, Sets, Evaluation Expressions $39.95 
Perception 3.0 Visual Discrimination, Shapes and Length $24.95 


Table 1: Publishers of educational software packages and 
their products. These packages have been effective in a 
special education resource room. 


. TEAM PLAYERS. 


Master/Slaves... 


(Gamco Industries Inc. 
РОВ 310 P 

Big Spring, TX 79720-0120 
(815) 267-6327 


The Micro Center 

РОВ 6 

Pleasantville, МҮ 10570 
(914) 769-6002 


Table 2: Mail-order software retailers specializing in educa- 
tional software, These retailers can supply most of the soft- 


ware listed in table 1, 


can be taught and evaluated with existing software. 
Mathematical problem solving, equation writing, and 
plotting on a graph are just three of the many mathe- 
matical skills being taught with the aid of computers. 
Students can sharpen skills for the S.A.T. or G.E.D. 
tests. Finally, visual perception, manual dexterity, and 
eye-hand coordination can be taught through computer- 
ized electronic games, accessed through the keyboard 
paddles or joysticks. These games can be a motivational 
reward to be earned by students for achievement in other 
areas. 

Computers are highly adaptable tools and endlessly 
patient teachers. They can give the special education stu- 
dent useful skills to cope with everyday life, a method to 
communicate his or her needs, and perhaps a brighter 
outlook on life. m 


Opportunities for Learning Inc. 
8950 Lurline Ave. 

Chatsworth, CA 91311 

(213) 341-2535 


Scholastic Software 
Scholastic Inc. 

904 Sylvan Ave. 
Englewood Cliffs, NJ 07632 
(212) 867-7700 


For The Best In Price, Selection and Delivery, 


Call Now TOLL FREE 
800-368-3404 


COUPLERS 


PRENTICE STAR: 300 Bd..$ 124 


QUME: 


Data Trak 5...$300 or 2 for $549 
Data Trak 8,..$525 or 2 for $999 
FTWARE 
(In VA, Call Collect 703-237-8695) [Еа © - 
AMPEX*INTERTEC*TEXAS INSTRUMENTS*GENERAL DATA | Wordstar............... $ 289 
COMM. ANDERSON JACOBSON?*C. ITOH*QUME * BEEHIVE» | Data Star .............. $ 194 
DATASOUTH*DIABLO *CENTRONICS • NEC • PRENTICE aM р а пероне, 2 B 
SUPERBRAIN MICROS Sprint 9, 45RO, Lim. Pan. $1845 = fe Wl И $ 249 
я Full Panel ............. ub o A ны ы ыы, 
E ONLY $1975 Sprint 9, 55 F.P.Ex.Mem., $2186 Super Саіс....,........ а 
64K QD" i | | | | | | | ONLY $2350 Sprint 9,55 RO.Ltd. Ex.Mem. $2095 s ag P Ту dads % p 
вак SD* (96TPI) .. ЖЕЛЕУ Bi-Dir. Forms Tractor .....$ 199 20b P ndi : di % 5 
"(includes M/Soft BASIC) Са!бё®ше............... $ 189 
Hard Dickie ari SuperSort .............. $ 186 
(Hard IS ) Аи ONLY 5319 Dialogue -— A $ 775 Nevada Cobol $ 176 
PRINTERS Dialogue 80 ............ $ 939 ————————— Жа. ШЕШУ 
d -— BEEHIVE: (SMART DISPLAY) Special! While They Last! 
Vor 45555 ела ооа те ты KONET aaO Call 
MUS 25 Call for Special Price (NEM 770 * uw. Call SOROC TERMINALS 
7730................. 82196 DM310 (3101 Emulator) ..... Call | 
7720 . Call for Special Price NOTE: ІВМ and Burroughs compatible ter- ONLY $989 
THEO ...... Call for Special Price minals available. Please inquire. 
Std. Forms Tractor ....... $ 200 C. ITOH [n addition, we can make EIA RS232 
mide ТЕУ | ши... ee т Pp 
DIABLO: 630 102 DIS -] eines TEXAS INSTRUMENTS: stands, print wheels, thimbles for 
: 630-А102 ..... 745 Standard ........... $1390 all printers listed. And many, many 
630-8110 ............. $1795 745 Std. (Reconditioned). . . Сай more items. CALL NOW. 
630-RH153* ...........- $1745 810 Basic ............. $1249 All tems shipped freight сойесі either motor freight 
“(ог ІВМ P.C., Apple ІІ, TRS-80) 810Package.......... ..$1439 Ge treet лел metier жем, 
630-K104 (KSR) ........ $2385 820 Package RO Package .$1610 does not include discount. Virginia residents, pád 4% 
620.SPI Yir “ee $1195 820 KSR Package ....... 2 Сай moneyorderorbanieae ramaar Som, no C O D. 
= 840 RO Basic —— 795 orders equipment is m factory cartons wHh manu- 
С 9, „35 KSR ....... $1840 840 RO Tractor Feed Pkg. .$1059 "E = 


== TERMINALS TERRIFIC = 


aay) -= 


mm 


Terminals Terrific, Incorporated, Р.О. Box 216, Merrifield, УА 22116, 800-368-3404 (Іп VA, Call Collect 703-237-8695). 
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The QUAD is a relational dala base man- 
agement system and applications devel- 
oper allowing the non-programmer to 
develop his or her own business and per- 
sonal applications around а powerful rela- 
lional data base. Some of the applications 
you can build with Ihe QUAD are: 


BUSINESS 


+ Áccaunis Payable 

* Agricultura! Management 

» Construction Managemen! 

» General Ledger 

е Human Resource Management 
» Inventory Control 

» Job Cosling 

= Mall List 

е Order Entry 

« Payroll 

« Personal Scheduling 

+ Professional Time and Billing 
« Property Management 

* Sales Analysis 


PERSONAL 


Appointment and Gift Regisler 
Budgeting 

Car Maintenance 

» Family Medical Data 

• Home Improvement Information 
ғ Income Tax Inlormalion 

» Insurance Iniormalion 

* Inventory Information 

« investment iniormation 

= Recipe Information 

» Shopping Lists 

• Time Management 

« Vacation Planning . 


The QUAD is designed lar YOU, the 
computer user who wanis to take luli 
advantage of his computer. 


EXTENSIVE REPORTING CAPABILITIES 


The QUAD enables you to creale an 
unlimited number o! reports in any spe- 
cific size or form you desire using dala 
from ihe QUAD database or another data- 
base. You may process and/or print dala 
during any report. 


PROCESSING DATA 


* access information in up to 10 or more 
ез during a report 

= perform arffhmetic calculations on any 
data from any Ше 


Circle 524 an inquiry card. 


• updale and/or create files based on 
герогі processing 

“ easily compare date information tor 
quick aging analysis 

* perform up to 5 leveis of subtotaling 
within each report 

* relrieve records іп sequential or indaxed 
order 

« perfarm processing based on compari- 
son ol dala such as nested IF THEN 
lagic 


PRINTING ОАТА 


“ ulilize your printer's capabllity by 
printing on any size paper anywhere 
on the page 

“ prini checks using the English equivatenl 
for dollar and ceni values 

+ specify contenl of page headings. 
control headings and foolings, detail 
lines and tolal lines 

+ pause between printing of forms 


SAMPLE REPORT 


POWERFUL UPDATING CAPABILITIES 


The QUAD gives you two methods to 
update data within Ihe data base. One 
way is directly Ihrough Ihe terminal using 
a data entry process. The other is through 
balch updating based on existing dala 
within the data base. 


е update as many as 10 or mora tiles 
simullaneously, using the balch updale 
mode 

* totally user defined screens 

* full screen editing 

record sizes up lo 900 characlers 


« perform calculations based on dala 
entered and data residing in other liles 
access three different help screens 
during Ihe dala eniry process 

utilize your terminal's video capabilities 
when crealing your lerminal update 
screens 


Ф 


к= РЕ 
а а re 


е restrict all or some dala Йе 
future changes 

» adil sach dala Пед for items such as 
phone numbers, numeric dala, aipha- 
numeric data, date, time, social security 
number, elc., or your own defined edits 

» [F-THEN logic available during both 

terminal and batch updating 


SAMPLE SCREEN 


M CHR 4 


X d rut. 
Гад. Fr 


iri a ADD есите Eoiry Ayanti бағ b Мис 


Әне (or, {iry Ror "се CUS T Cl ғ "m Шінаһс Doers 
ышыне y PT) Pert аша 
ғының d 15 Ыф лынн 


Cae? 

Ян ered Вайл (rx 129 бф 
сым yh 
{ ажыз! | 40 


Peas | CAG pi "фе Кенгір 


OTHER FEATURES 


SORT, INDEX, and REORGANIZE data 
liles quickly and easily. Also link 10 user- 
written programs direcliy from the QUAD. 
Automatically generate menus to access 
each of your applications. 


The QUAD comes complete with an 
Accounts Receivable application ready for 
your use and a Checkbook Balancing 
application lor you to build. 


The suggested retail price 
for all this is only $495.00. 


Available for most CP/M compalible 
hardware. 


To order your capy ol the QUAD. contact 
your compuler dealer, or cal! QuanTeckna 
Research today. 


QuanTeckna. 


Research Corporation 
6902 220th St. SW MOUNTLGOKE TERRACE, WA 
егиз 206/764-5330 «qc 206/771.2388 


CP/M is a trademark OF Сира! Research Inc 


QUAD and QuanTeckna are trademarks of 
QuanTeckna Research Corporation 


Adaptive-Firmware Card 
for the Apple II 


Alternative input techniques give physically disabled 
individuals immediate access to standard software. 


At the present time, interest is 
growing in the use of microcomputers 
to help solve the needs of people with 
disabling conditions. А number of 
programs allow individuals to use a 
computer even though they may be 
too severely disabled physically to 
use the keyboard directly. 

Presented here is a low-cost 
adaptive-firmware card that can be 
inserted into an Apple II microcom- 
puter to provide a variety of "trans- 
parent” input routines including scan- 
ning, Morse code, and direct selection 
techniques. (The term “transparent” 
here indicates that the routines work 
in conjunction with other programs 
without requiring that the programs 
be altered in any way.) In addition to 
providing "keyboard" input, the card 
can also simulate the use of game 
paddles and switches for people who 
cannot use the game paddles them- 
selves. 
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Paul Schwejda 
Alternative Communications Project 
Child Development 
and Retardation Center 
W]-10 University of Washington 
Seattle, WA 98195 


Gregg Vanderheiden, Director 
Trace Research and Development Center 
314 Waisman Center 
1500 Highland Ave. 

Madison, WI 53706 


A large number of programs have 
been written that allow disabled in- 
dividuals to accomplish specific func- 
tions with a microcomputer. А vari- 
ety of special single-switch scanning 
routines, expanded keyboards, and 
encoding routines have been devel- 
oped; some of these programs require 
only a slight movement of one eye to 
allow an individual to select words, 
phrases, or commands from menus 
presented on the video screen. Most 
of these programs, however, cannot 
be used in conjunction with other 
standard microcomputer software 
packages. It is not possible, for exam- 
ple, to use many of them to control 
Visicalc (a spreadsheet program) or to 
enter characters and words into Easy- 
writer (a text-editing program), As a 
result, disabled persons are able 
to tap only part of the potential of 
microcomputers and the vast world 
of software that is available. 


[n order to overcome this barrier 
and allow physically disabled in- 
dividuals access to standard software, 
transparent techniques and modifica- 
tions are being developed. These 
allow the disabled user to access the 
computer in such a way that both the 
computer and any software written 
for it function normally, just as if the 
computer were not controlled 
through a special input routine, Truly 
transparent techniques allow total ac- 
cess to any software written for the 
computer. 

One strategy for providing trans- 
parent input is the use of a keyboard 
emulator driven by a separate com- 
munication aid or another computer. 
Although very powerful and very 
transparent, this approach is costly 
because it involves the expense for 
both the emulator module and the 
communication aid or second com- 
puter, 


The New Gazelle 


5 


9086 16-Bit Computer. 


In the microcomputer jungle, 
one beast stands alone. The new 
Gazelle 8086 from Seattle Computer. 

Like the animal for which it's 
named, the Gazelle is one of the 
fastest micro computers you can buy. 
And the Gazelle is more than just fast. 
It's fully integrated and ready to run 
with BASIC, FORTRAN, Pascal, 
COBOL, spread sheet simulator, and 
word processor available now from 
Seattle Computer. 

To show you how swift our sleek 
new Gazelle is, it includes: an 8 Mhz. 
8086 CPU set, 128K of RAM, three 
RS-232 serial ports and a parallel port, 
two 8" double-sided double-density 
Порру disk drives with controller 
(which provide 2.5 megabytes of 
storage), MS-DOS operating system 


(fully compatible with ІВМ PC-DOS, 
SB-86). 

Also provided at no extra cost is 
Microsoft's BASIC Interpreter and the 
Perfect Writer word processor. There 


is space and even a built-in power 
supply for our future Winchester hard 
disk option. All in one package. Just 
add a terminal and printer and you're 
in business. 

Неге is the best news. Gazelle is 
not only built to move quickly, it’s 
priced the same way. You can buy the 
fully tested Seattle Computer Gazelle 
from your local dealer for $5995. 

Call toll-free 1-800-426-8936 
for more information. Dealers who 
have been hunting for a swift and 
sleek Gazelle are encouraged to call. 
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Basic Description 

The purpose of the adaptive- 
firmware card is to provide complete- 
ly transparent control of the Apple II 
to people with severe physical 
disabilities who are unable to use the 
keyboard and game paddles in their 
normal fashion. To accommodate the 
largest number of individuals, 1 of 10 
different input modes may be selected 
by using a thumbwheel switch on the 
box mounted to the side of the Apple 
П (see photo 1). With each of the 
techniques, the normal keyboard re- 
mains active and can be used at any 
time. Also, a number of options 
available with the card facilitate its 
use by offering adjustable timing 
rates. 

The complete interface consists of a 
specially designed printed-circuit card 
that is inserted in slot 7 of the Apple II 
computer and a small plastic box that 
snaps onto the side of the computer 
(this contains the input jacks and the 
mode-selection thumbwheel), The 
card has a jumper cable ending in а 
16-pin DIP (dual-inline pin) connec- 


tor; itis very similar in appearance to 
the Apple language card. The DIP 
connector replaces a decoder IC (inte- 
grated circuit) located directly in 
front of slot 7 and gives the firmware 
card control over the I/O (input/out- 
put) decoding in the Apple. 

To install the firmware card, sim- 
ply remove the 74LS138 decoder im- 
mediately in front of slot 7 and insert 
the jumper plug. Then insert the 
adaptive-firmware card into slot 7 
and snap the interface box to the side 
of the Apple II. Photo 2 shows the 
adaptive-firmware card installed. In- 
stallation (or removal) takes less than 
a minute and, unlike that of other 
keyboard emulators, does not require 
the removal of the bottom of the 
Apple, nor does it require that the 
keyboard be disconnected from the 
main circuit board; this is done elec- 
tronically during operation. 


Operation 

To use the adaptive-firmware card, 
select the desired output mode with 
the thumb switch and turn on the 


computer. The disk will not be loaded 
immediately; instead, a message will 
appear on the screen asking for the 
sampling (timing) rate desired for the 
input routine. Once the rate is 
entered, the disk will boot as during 
normal operation of the Apple II. 
From this point on, whenever input is 
required, you тау use either the key- 
board or the selected special input 
method. (The selected input method 
can be changed, as can the rate, sim- 
ply by resetting the system twice.) 
Now let's examine the available input 
modes. 

With the switch set in the normal- 
keyboard position, the Apple II acts 
as if the firmware card is not installed 
in the Apple. Input is accepted from 
the keyboard in the usual manner. 

With one-switch scanning, all input 
is handled through a single switch. 
When you press the switch, an array 
of letters and symbols will appear at 
the bottom of the screen, and the cur- 
sor will automatically begin scanning 
at the rate previously set. The letters 
are arranged in groups, and the 


Now available from your computer store- 
the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 


Not just selected models. Any models. Ranging from the 
0-450 bps А 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 


bps VÀ 3400 protocols. 


Whether you need full or half duplex or both in one; 


originate or answer, auto answer, acoustic coupling, or 
direct-connect—there's a model for you in the AJ line. 
Starting now you don't have to settle for second best. 


For the location of your local | 
computer store handling the AJ line, call toll- lies: 


800/538-9721 
California residents call 408/263-8520, Ext. 307. 


ANDERSON 
JACOBSON 
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There are a lot of fine names in microcomputers. But there's 
only one name in software to remember. MicroPro. Because 
MicroPro has taken the best ideas in business software and 
put them together to make the MicroPro Software System™— 
a family of software products that work together on more 
than 100 of the most popular brands of microcomputers, 
probably including yours.* 

Software makes the difference. 

The key to getting the most out of your computer is the 
software you use. And the Software Systern is designed to pet 
the most out, faster. The Software System is our new name 
for the MicroPro family of software products, each remarkably 
powerful and versatile—and even more so when you com- 
bine them. 

The products: WordStar®(word processing, MailMerge™ 
(WordStar option—personalized form letters and other 
file-merging uses); SpellStar™ (WordStar option — spelling 
checker); DataStar™ (data entry and retrieval); CalcStar™ 
(electronic spread sheet and financial modeling); SuperSort™ 
(sorting, selecting, and merging); and WordMaster® (video 
text editing). 


More solutions, less work. 


The Software System enables you to use your micro- 
computer to its fullest with less time and effort. That's 
because, for one thing, most MicroPro products have 
similar methods of operation, so it’s easier to move 
from one product to another. And they readily adapt 
to your way of doing business, instead of forcing you 
to make changes to fit a rigid software package, like 
you have to do with many other software products. | 
Most important, you can combine MicroPro products’ infor- 
mation and abilities. The result: a lot more ways to make your 


———À 


“АЖ yout MicraPro tn let you know 
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YOU PICK 
THE COMPUTER, 
MICROPRO 
MAKES IT PERFORM. 


business more productive than youd get from just using each 
product by itself. 
The System doesn’t stop. 


Count on MicroPro to keep expanding the Software 
System with new products that make it even more useful and 


powerful report 
кылау ема. aN S anew kind 
of software that will link our products together into ап even 
friendlier and easier to use package. 

If you're shopping for a computer, we recommend you 
shop for software even more carefully. After all, there are a lot 
of good hardware systems to choose from. But there's only 
one Software System. From MicroPro. 

To get our brochure on the MicroPro Software System, 
visit any of our 1200 dealers around the world. 

Or phone toll-free 800-227-2400, ext. 933 
(In California 800-772-2666, ext. 933.) 


"OMBRUTER 


Pick up an Altos 16-bit, UNIX-based 
computer system today, and get minicomputer 


networking power at a microcomputer price. 


Looking for a powerful, yet 
affordable, 8-user computer system 
that has everything your business 
needs, including communications? 

Then get your hands on an ALTOS* 
field-proven, XENIX"/UNIX"-based 
ACSB600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk/memory 
interface, an optional 8087 math 
processor and an intelligent 2807 1/0, 
which share the workload for faster 
execution and response. 

À unique memory management 
and protection system subdivides up 


INTER-ALTOS 
LOCAL NETWORK 


ETHERNET 


ACS8600-12 ACS 8600-14 
20 MByte Е 40 МВ 
Winchester F Winchester 
1-B USERS 1-8 USERS 
with | with 
ALTUS ALTOS- 
HET: NET: 
UNET" UNET 


REMOTE COMMUNICATIONS 


ACS8600-14 

40 MByte 
Winchester 
1:8 USERS 


to one megabyte of memory (500K of 
RAM is standard). automatically giv- 
ing each user the maximum available. 
Built-in Error Detection /Correction 
(ECC) maintains system integrity And 
it's all available today on our highly 
reliable, fully socketed, proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and local networking support, includ- 
ing Ethernet" and ALTOS-NET™~ for 
inter-Altos networking. Large data 
storage capacity—integrated Win- 
chester. floppy and tape back-up in a 
wide range of configurations and 
capacities, from 20 to 80 megabytes. 
starting with the ACS8600-12 with ZO 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi-user operating systerns like 
XENIX /UNIX. MP/M-867 and OASIS-16. 

Produced in the heart of Cali- 
fornia's technologically fertile Silicon 
Valley, Altos microcomputers are the 
professional choice of Fortune 500 
companies, computer service organ- 
izations, major software developers. 
and even mainframe computer 
manufacturers. 


Founded in 1977, Altos has 
already delivered more than 25,000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi-user, 
multi-tasking computer system that 
has the communications capabilities 
your business demands, and you 
want it today, pick up an Altos. For 
further information. call our toll-free 
number or write: 


Altos Computer Systems, 
2360 Bering Drive, 

San Jose. CA 95131. 

Telex 171562 ALTOS SNJ 
or 470642 ALTO UI. 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 


(In Calif. 800-662-6265) 
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ALTOS 15 а registered trademark and ALTOS-NET i5 a trademark of Altos Computer Systems. Ethernet 15 à trademark of Xerox Corp. MP: M-86 |5 a trademark of Digital Research, inc. QASIS- T6 15 a product 
pf Phase One Systems. inc. XENIX 15 а trademark of Microsoft and i a microcomputer implementation of the UNIX operating system. UNIX is а trademark of Bell Laboratories 28015 а trademark of 
Тю). inc. UNET is a trademark of 3Com Corp 6086, 8047 and 8089 are products of Inne! Corp. 
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Phota 1: The adaptive-firmware card. The device allows disabled users to run standard, unmodified software (such as games, 
Visicalc, Easywriter, etc.) using any of 10 input routines, some of which require use of only a single switch. (Photo by Ed Crabtree.) 


Photo 2: The adaptive-firmware card as installed on an Apple Il. The device plugs into slot 7 of the Apple; it remains hidden to the 


Apple's system yet allows the disabled user complete access to the Apple and its software. (Photo by Ed Crabtree.) 


groups are scanned first. When you 
select the desired group, the cursor 
will then scan the individual letters or 
symbols within that group; they are 
arranged in such a fashion that the 
most-used letters are easiest (that is, 
fastest) to reach (see table 1). This 
routine uses the screen without alter- 
ing the contents of the screen, and can 
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be used in a transparent fashion with 
any screen-display program, іп- 
cluding those programs that use the 
graphics screens. 

When step scanning is selected, all 
input is controlled through a single 
switch, as in one-switch scanning. 
When you press the switch, an array 
of letters appears at the bottom of the 


screen, but the cursor does not auto- 
matically begin scanning. In step 
scanning, you hit the switch repeated- 
ly to advance the cursor group by 
group. When you reach the desired 
group, wait a moment. АНег a brief 
delay (the duration is user-selectable), 
the group will begin flashing. Then 
you hit the switch repeatedly to ad- 


vance, letter by letter, within the 
group. When you reach the desired 
character, wait again. After another 
brief delay, the computer will accept 
the letter as if it had been typed on the 
keyboard. (This method is useful for 
individuals who are unable to handle 
the precise timing required for the 
one-switch scanning method.) 

Inverse scanning operates in the 
same manner as one-switch scanning 
except that you hold the switch down 
to scan and release it to select a group 
or item. 

In the Morse code 1 mode, you 
press a single switch to send short or 
long signals ("dits" and "dahs") to the 
computer. [nternational Morse code 
or any other code can be used. In ad- 
dition, all other signals available 
from the keyboard are also sup- 
ported, including Repeat and Reset 
(see table 2). 

With Morse code 2, two switches 
are used to form an automatic keyer. 
One switch sends dits, and the other 
sends dahs. If either switch is held 
down, it will send out a series of dits 
(or dahs) until released. In addition, 
the software for this mode has a 
memory buffer and will allow you to 
get ahead of the computer; thus, if 
you send "dah dit dah" and hit the dit 
switch before the first dah is finished, 
the firmware card will still accept the 
input. 

In the assisted-keyboard mode, 
two auxiliary switches are used for 
the Shift and Control functions. If 
you hit the auxiliary Control switch 
once, the next character will be a con- 
trol character, but following key- 
strokes will be unaffected. However, 
if you hit the auxiliary Control switch 
twice, the system will lock in the 
Control mode, and all subsequent 
key presses will be sent as Control 
keys until the auxiliary Control 
switch is activated a third time. The 
auxiliary Shift switch operates in the 
same fashion. These switches allow a 
one-finger typist or someone using a 
headstick to type all shift and control 
codes. 

A special mode is also provided 
that allows the Repeat function. To 
repeat a character, first type the 
character on the keyboard. Then ac- 


Array Contents 


Alphabet 
SMFVO DCXJZ G.I? 


Numbers В«А. 1234 


Punctuation 2,2! #°S% 


+;8/ -m REC 


R<#.+ ЕОНМҰ TIRUP ANLEK R 


567 890% */= А 


ua" Ғы 


Special Meanings 


Carriage return 

« backspace 

# call numbers array 

» Call punctuation array 
+ repeats last character 


Carriage return 
backspace 

call alphabet array 
call punctuation array 
ж multiplication symbol 


wa 


reset 
escape 
control 


CO m ш 


Table 1: Speed-oriented grouping. To maximize the user's speed, the letters are 
grouped so that the most-used letters take the least time to reach. Spaces can be 
generated by stopping at any space in the array. Numbers and special characters 
are accessed through special scanning lines called up from the main scan line using 


characters. 


the "4" and "." 


tivate the auxiliary Shift switch, 
followed by the auxiliary Control 
switch. Ав long as you hold down the 
auxiliary Control switch, 


the last 


DOUBLE 


DISK SPACE 
INSTANTLY! 


|I MA GINE 


ELIMINATING 
YOUR CRAMPED 
DISK STORAGE 
PROBLEMS 
ІМ LESS THAN 
FIVE MINUTES 
5.25 
[ ]gcrone 
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— 5k" Upgrade kitís) В $25.00 
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Order both and save $14.00 

——Combo kitís]) 508" $39.00 
Total Enclosed $ 


We pay all taxes and shipping crane 


L)Check [] Money Order 


character typed will repeat. (Ac- 
tivating the Control switch first 
followed by the Shift switch will 
result in a shifted control character, 


YOUR 


THE G&M SYSTEMS 
UPGRADE KIT 
WORKS ON VIRTUALL Y 
EVERY BRAND OF 
SINGLE SIDED FLOPPY 
DISK PRESENTLY 
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MB arrer 
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International Morse Code 


W п шан 

- (period) 
‚ (semicolon) ==, 
: (СООП) «--... 

‚ (comma) «-..-.- 


X 
ү 
Z 
1 
2 
3 
4 
5 
6 
T 
B 
9 
Ü 


? (question mark) » «== « 
' fapostrophe) «----. 


% (hyphen) шае еч 


f (fraction bar) ~, «=, 


Additional Codes 


space bar «»-- 

backspace ===„ 

carriage return «-»- 
escape (ОЕ) «==. 

control (KS) erase: 

righi arrow (UU) «в» 
rapeat (HM) рети 

! (exclamation point) s=sa= 
$ (dollar sign) «-«-- 

* (asterisk) »«*-. 

+ (plus sign) а-а... 

= (equals sign) -...- 

" (quotation marks) »-»-- 
( (open parenthesis) sea» 
) (close parenthesis) »*-»- 
{ (ampersand) - «=, 

# (number or pounds) ==,» 
% (percent) ---.- 

| (exponent) «sex» 

@ (a) =-=: 

< (less than) - «== « 

> (more than) -»--- 


Table 2: Signals for the Morse-code input routine. The Morse-code input routine 
uses standard International Morse code and a number of additional codes to allow 
full access to the Apple 11. (Adapted from “EMG Activated Spatial Morse Code 
General Purpose Communication Device” by Carl B. Friedlander and Morteza 
Rahimi. Proceedings of the IEEE Conference on Frontiers of Engineering in Health 
Care, Denver, Colarado, October 6-7, 1979; page 298.) 


where that is required.) 

When the parallel mode is selected, 
the adaptive-firmware card acts as a 
straight keyboard emulator. Any 
parallel ASCII (American Standard 
Code for Information Interchange) 
fed to the firmware card through a 


parallel port will be entered into the 
computer as if it had been typed on 
the keyboard. 

In the serial mode, the firmware 
card again acts as straight keyboard 
emulator, accepting serial ASCII 
data. Ány serial ASCII fed to the 


firmware card will be entered into the 
computer as if it had been typed on 
the keyboard. The firmware card will 
support data rates of 110, 150, 300, 
600, and 1200 bps (bits per second). 
Note that, because a DB25 connector 
is used for several things, the stan- 
dard RS-232C pin assignments are 
not used. 

In the expanded-keyboard mode, 
the card will support any 8- by 
15-switch matrix. 


Special Options 

The options available with the 
firmware card include the slowdown 
option, which allows any program 
being executed on the computer to be 
slowed down for use by individuals 
having slower reaction times. This is 
accomplished by interrupting the pro- 
gram and inserting delay loops. 
Because these interruptions are ac- 
tually triggered by the structure of the 
program itself, the effect of the 
slowdown value (which can be from 0 
to 255) varies from program to pro- 
gram, Experimentation with in- 
dividual progams will determine the 
best value for the given individual 
and program. (The default value is 0.) 

The paddle option allows you to 
use a single switch instead of a paddle 
to play games that use game paddle 1. 
When selecting a paddle mode, you 
indicate a parameter that tells the 
program which of seven paddle 


Micro MidWest 

10205 West 69th Terrace 
Merriam, KS 66203 
Gall (913) 362. 3462 


110 V 60 Hz CYT 8-100 bus (IEEE-696) Microlrames and disk enctosures Constant Voltage Transtormer (CVT) instantly regulates AC power ranging trom as low as SOVAC to as 
high as 140VAC (depending on the current load) їо with + 3%. ТЕ! microtrames gives you lots of qood clean power. 90 day factory warantee, With TE] you don't need an expen 


sive voltage regulator, ТЕ! isolates your boards and drives from spikes, voltage vanations, noise and even brownouts. 


12 stat microtrames z8V gp 17A, + 16V ш 2A 
22 slot microframas жВУ @ 30A, + 16V gi АА 


MCS-112 
МС8-122 
ВМ-12 
RM-22 


12 Slot Table Top Microframe 
22 Stot Table Top Microlrame 
12 Slot Rack Mount Microframe 
22 Slot Rack Mount Microframe 


List Our Price 
$755 5645 
$910 795 
5800 795 
$955 850 


8" disk drive enclosure with СУТ Holds two 8" Shugart 801A or 851 В, or бите OTS size dave, + 24V ш 1.55, + 5V d 10А, -5V @ 024A Power cables mcluded 


DFD-0 Table Top Disk Enclosure $565 5500 
AFDD Rack Mounl Disk Enclosure $725 625 
Combination of 5-100 bus and disk enclosure, 12 slol bus plus 3 culouls for 5 іа“ Нарру disk drives jor 5'4 size hard disks) 
48V и 17А, = 16У аж ZA, + 12V i 12А, Power cable included 
TF-12 Table Top Combination $745 $650 
RF-12 Hack Mount Combination 5855 750 


Inventory іп Stock! Dealer Inquiries invited: We ara а TE! (Texas Electronic instruments) Master Distribulor 


Terms: COD accepted. 2%» discount on Prepaid orders. Kansas Residents add 4% sales tax. АН prices subject to change, We normally use UPS. Blue Label or other fast ship 


mant available at purchaser's choice. 
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Your guide to the 
world of microprocessors. 


The Micro-Professor ™ -A low cost tool for 
learning, teaching and prototyping. 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 
manual gives you detailed 
schematics and examples of pro- 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi- 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread- 
boarding and prototyping, de- 
signing your own custom hard- 
ware and software applications 
with Z80, 8080 and 8085 compati- 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 


- 


sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details 


SSB-MPF 
Speech 
Synthesizer 
Board $129 


А 
vocabulary 
of up to 400 
words based 
on the 

TMS 5200 chip. 


EPB-MPF 
EPROM ' 
Programming А 

Board $169 


For all +5V 
1KB/2KB/ 
4KB EPROMs. 
Read/Copy/List/ Verify 
Capability. 


" 
2 LI 


57 wdw enclosed 


Pd 
d Card No Expires 
" = Sagnatura 
Мате (Ptease Print) 


Address 


Stale гір 


-— Check or money 


=“ Oviss О Maslarcharge 


BASIC-MPF 
Tiny Basic $19 
2KB BASIC 
interpreter with 
hardware control 
capability. 

| Machine-code 
ubroutine accessible. 


PRT-MPF а 
Printer ы 
$99 


А 
{һегта! 
printer 
with built-in 
alphanumeric 
character patterns 
and 280 disassembler. 

20 characters per line, 0.8 line per 
second. 


* 28015 a lrademark of Zilog Inc. 


427 
Multitech Electronics Inc. 


30 day trial period with full refund. 
90 day warranty. 
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sd 
^ Vm ready to enter the 
ғ world oí microprocessing 


Call toll free to order.  &., 


МРҒ-) Micro-Professor 8149.00 
SSB-MPF Speech Synthesizer Board $729.00 
EPB-MPF EPROM Programming Board $10.00 
РЕТ-МРҒ Printer $ 90.00 
BASIC-MPF $ 1$ 00 
Shipping and Handling % 4.06 4.95 
California residents add tales lax. 
TOTAL 


Outside ol North America moll ip: 
Multitsch Industrial Corporation 
977 Min Shan E Road 105 
Taipe, Таркап, ROC 

Tal 02- 769-1225 

TWX 19162 MULTIHC, 

23755 MULTIIC 


Uv. mm 


ta U.S. and Canada тай (е: 
Multitech Electronics lnc. 
185 Wes! El Camino Авај 
Sunnyvala, CÀ 94085 
Calilornia Tel, (408) 773-8400 
Elsewhere (800) 538-1542 
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INTEGRATED 
BUSSING 


^ тт 21 7 F І | 
HE 2 [ 2 SL n 
51 it dei AE e , 
: - “а : i ; 
эк is H lj i 
* j E. ІҢ! ]?.9^ 3 
f ЖОЛАҒЫ АН 
Phe se А 24 
4 4 


P&T-488 


V INTERFACE 


Inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE- 
488 1980 standard for control- 
ler, listener, & talker. 


Interface software allows sim- 
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M®, 
North Star, or Cromemco. 
Special features inciude an 
interactive busmonitor program 
and a functional self-test 
program. 


Price for (1) P&T-ABB with software 
and 18" cable, assembled and tested: 
$450 (domestic price) FOB Goleta, СА, 


PES 


PICKLES & TROUT 


P.O. BOX 1206, GOLETA, CA 93116 
(805) 685-4641 
“СРАМ is a registered trademark of Digital Research 
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User Switch 3 


moves paddle 1 
left only 


User Switch 4 


Mode User Switch 1 User Switch 2 

1 activates moves paddle 1 
button 1 left and right 

2 aclivates 
button 1, 
moves paddie 1 
left and right 

3 activates moves paddle 1 
button 1 right only 

4 activates moves paddle 1 
button 1, right only 
moves paddle 1 
left only 

5 activates moves paddle 1 
button 1, left only 
moves paddie 1 
right only 

B activates moves paddles 
buttan 1 1 and 2 right, 

left, up, and 
down 

7 activates 
button 1, 
moves paddies 
1 and 2 right, 
lefi, up and 
down 


moves paddle 2 
down only 


moves paddle 2 
up only 


Table 3: Paddle modes. іп addition to providing an "alternate keyboard" to the 
Apple, the firmware card also lets you control game-paddle programs using input 
switches instead of paddles (and the buttons associated with the paddles). Various 
paddle modes are available that allow you to move the cursor back and forth on 
the screen using only the input switches, The table shows how paddle movement is 
controlled by different! numbers of input switches in the different modes. You select 
the mode that best matches the number of switches you wish to control and the 
paddle requirements of the game or program you will be using. 


modes should be used. (See table 3 for 
a summary of the paddle modes.) 

In modes where one switch con- 
trols movement in two directions, 
holding the switch down will cause 
the cursor to move in one direction 
until the switch is released. Ac- 
tivating the switch again will cause 
the cursor to move in the opposite 
direction. 

In modes where one switch con- 
trols movement in four directions, the 
routine scans through the instructions 
for each of the different movement 
directions until you hold down the 
switch, The routine will then carry 
out cursor movement according to 
the instruction it was on when you 


pressed the switch; movement con- 
tinues in this direction until the 
switch is released. The routine then 
returns to scanning around the four 
possible directions until you press the 
switch again, Thus you have the op- 
tion of moving the cursor up, down, 
right, or left. 

Seven other paddle modes are 
available that are exactly the same as 
modes 1 through 7, as far as the user 
is concerned, but they use a different 
software technique to simulate the 
game paddles. This allows the firm- 
ware card to be used with a greater 
variety of games, which use different 
game-paddle reading techniques. 

Other game-paddle control options 


" е [JF ad | И " | ) —— 

aal | 1 г T ] Р" \ | ғ - Every month Popular 
E ЕЈ Á| моі ГЕ, Computing will bring 
au оға Б RN РЫ ШШ ы? the latest develop- 
ments in the world of personal computing — use, equipment, reviews, 
programs, tutorial articles — all in an easy to read style. Have Popular 


Computing delivered to ycur dcor! 


SPECIAL CHARTER OFFER! 


О One year (12 monthly issues) for only $11.97 ... that's a $3.03 
saving on the basic rate of $15.00, and a whopping $18.03 saving 
off the newsstand rate for 12 issues. (US only, please.) 

О Check Enclosed CO Bill me (North America only) 

O Visa O MasterCard | 

[] Canada and Mexico 
(Charter Offer) | 
$13.97 (US Funds) 

[] Foreign Rates (To 
expedite service 
please remit in US 
funds drawn on a US 
bank.) Europe and all 
countries except 
above. One year (12 
issues) surface deliv- 
ery $21.00. 


d | Г 
fi 
d 
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Gigna ture 

Marve [pease prng 

Sireet Apartment Number 


City State/Country Postal Code 
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| | | | NO POSTAGE 
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BUSINESS REPLY CARD 


FIRST CLASS PERMIT МО. 45 Martinsville, М.) 
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COMPUTING 
ubscription Department 


P.O. Box 307 
Martinsville, NJ 08836 


| 
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4 Analyzing Retatianah 
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short workof long problems. 


Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. Апа that's exactly what the 
ТІ-55-П does for you. By giving 
you 112 pre-programmed functions 
(like definite integrals), it allows 
m to take short cuts without 
osing accuracy. You'll accomplish 
a lot more in less time which 
means increased efficiency. 

With our TI-55-II you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 

etting the standard slide rule 
unctions but also statistical capa- 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 
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The T1-55-1l also gives you 
enough programmability to elimi- 
nate a lot of repetitive key punch- 
ing. Our Constant Memory" 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your шга, ТҺе 


Liquid Crystal Display shows your 


answers in standard, scientific or 
engineering notations — clearly 
and precisely. 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving mathe- 
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your ТІ-55-П. 

So next time you're facing 


another time-consuming о 

problem, cut it down to 

size with the TI-55-1I. 
TEXAS 

INSTRUMENTS 


С |982, Texas Instruments Incorporated. 


YOU DON'T HAVE TO PAY 
AN ARM AND A LEG FOR 
DEMONSTRATION SOFTWARE! 


FINANCIAL 
General Ledger 9 Accounts 
Payable € Accounts 
Receivable € Payroll € Cash 
Кесеіріз/ Disbursements 

* Job Costing * Mailing 
list Management | 
MEDICAL / DENTAL 

Office Scheduler | 

€ Patient Billing 

е Accounts Receivable 

* insurance Forms 


Whether you are selling | 
your customer hardware 
or software, the three 
best ways to dose the 
sale are: 

1) demonstration; 

2) demonstration; and 
3) demonstration. That's why 
we offer you the best software 
demonstration system in the 
microcomputer industry. 

The package indudes all 

the software listed here, 
plus important 
promotional materials 
and our exclusive 

video sales 

presentation designed 

| to help you make the 
sale. You get the 


Student Record Keeping 
е Student Scheduling 
® Fund Accounting 
WHOLESALE 

DISTRIBU 
Purchasing and Receiving 
@ Inventory Control 
е Invoicing and Receivables | 
е Sales Commission 
Reporting 9 Backorder 
Management 


whole package for Finished Goods Inventory 

| just $295.00, Management 9 Parts 
Inventory Management 

Wo effer yov the е Parts Purchasing and 
рым абур e Receiving 9 Bill of 
quet; tore Material 9 Production 


applicafions and the 
best support available 
anywhere, Everyone 

| daims to be the best 
‚.‹ but we're willing to 
demonstrate it. All you 
have to do is give us a 
call, or drop us a card. 


RNATIONAL 
MICRO SYSTEMS 
6445 Matcall » Ghawnas Mission, KS 66202 
(913) 677-1137 
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may be developed. The ones above 
are designed to give different types of 
individuals using different numbers 
of switches maximum control of 
various programs. 

The paddle speed option lets you 
adjust the movement speed in the 
game-paddle emulation routines. The 
speed set is equal to the number that 
the paddle count will be incremented 
(or decremented) each time the pro- 
gram checks for the paddle position 
(while the user switch is closed). The 
actual rate of cursor movement for 
any given setting will vary depending 
on the software being run. (Paddle 
speed and mode should be set before 
enlering a game, as access to the 
"keyboard" input routines is restrict- 
ed during game play.) 

The stop-time option prevents your 
being trapped in a game-playing 
mode, unable to get back to the key- 
board or standard input mode. Under 
this option, you set a stop-time delay 
before entering the game-playing 
mode. When you want to get out of 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


the game-playing mode, simply leave 
the switches inactive for the ap- 
propriate length of time, and you will 
automatically be returned to your 
special input mode. 


Technical Description 

The goal in designing the adaptive- 
firmware card was to develop a 
relatively inexpensive interface that 
would transform the Apple II from 
just a computer with a keyboard into 
a computer with a keyboard, a scan- 
ner, a Morse-code translator, and 
more. Such a peripheral would either 
require its own microprocessor or 
would somehow have to steal time 
from the Apple for the translation 
tasks; thus the two approaches that 
suggest themselves involve either a 
card containing a separate micropro- 
cessor or an interrupt-driven system. 

The former would have the advan- 
tage of absolute transparency. It 
would not, however, provide im- 
mediate access to the Apple II's 
memory. À separate processor could 


22511 Katy Freeway 


Katy (Houston) Texas 77450 


INDUSTRIES, 


gain access to the Apples RAM 
(random-access, read/write memory) 
by means of DMA (direct memory 
access). This, however, would mean 
losing the simplicity of transparency, 
which was the original attraction of 
the separate-microprocessor ap- 
proach. Either way, a number of prob- 
lems would need to be overcome in 
order to provide access to ай the 
necessary portions of the Apple 
without interfering with any program 
the computer might be running. Also, 
the separate microprocessor would 
solve each of a set of problems (which 
wil be discussed in the following 
paragraphs) in essentially the same 
way as the interrupt-driven version 
but would incur the additional ex- 
pense of the second microprocessor. 
Therefore, the interrupt approach 
was used. (The final design is shown 
in figure 1.) 


Apple lI Interrupts 
The Apple II has two different 
types of interrupts: the IRQ (mask- 
Text continued on page 299 


INC. 
To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered, Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Faderal Express (Overnight Delivery) 
Houston Intercontinental 

Airport Delivery (Sama Day) 
U.P.S. BLUE (Every Day) 


References from people who have 
bought computers from us probably 
in your city 


* TRS BO us a Aegsiered Trademash of Tandy Сор 


ED McMANUS 
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іп stock TRS-80 Model 
Ш and ІІ 


ALEE BELI] | 
в Яә..--т. ...- 
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* 


No Tax on Qut of Texas Shipments! 


WE ALWAYS 
OFFER 


P") NO extra charge for Master Card 


or Visa. 


P^] We use Direct Freight Lines. No 


long waits. 


b] We always pay tha freight and 


insurance 


М4 Toll free order number 


Save 
10% 15% 


ОН МОНЕ 
Reserve Your Model 16 Today 


Telex 77-4132 (Fleks Hou) 


Fj Our capability to go to the giant 


TRS-80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 


JOE McMANUS 


FISA 
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Number Type 45V GND ICS 741530 14 7 
ІС? MWS5114 18 9 
ІСІ 7415244 20 10 ICs MWS5114 18 8 
IC2 7415374 20 10 СӘ TBP28L22N 20 10 
СЗ 7415244 20 10 (C10 741574 14 7 
IC4 7415374 20 10 ІС11 7407 14 7 
ІС5 2732 24 12 ІС12 741521 14 7 
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Figure 1: Schematic of the adaptive-firmware card. 
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Figure 1: Schematic of the adaptive-firmware card, continued. 
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Memory — you never seem to have quite 
enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there's an economical 
new way to expand your memory dramatically. 


16K ON A PLUG-IN CARD. 


Microsofts new RAMCard simply 25 — 
plugs into your Apple 11,“ and adds 16k Жы. 
bytes of dependable, buffered шы” 
read/write storage. К, 


Together with the SoftCard, 
the RAMCard gives you a 56k 
CP/M” system that's big enough 
lo take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 


GREAT SOFTWARE: 
YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large- 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 


applications like the Peachtree Software account- 
ing systems. VisiCalc'" and other Apple software 
packages can take advantage of RAMCard too. 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC 
and monitor routines. 


Ға JOIN THE SOFTCARD 
4 FAMILY. 


The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 10700 Northup Way, 
Bellevue, WA 98004. 
(206-828-8080) 
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Тһе only machine that runs 


The software machine. The Decision Г” is an IEEE Micronix, communicating directly with both UNIX 
696 9-100 bus computer. But that's where its and CP/M media. 

similarity to other machines ends. No other pro- Performance. In informal single-user benchmark 
duction machine offers the softwar e flexibility of tests against 68000-based machines running UNIX 
the Decision I. Тһе Decision I runs Micronix,” which or UNIX-like operating systems, the Decision 1 won in 


ч ——— identical " M, Mua every case. No 68000-based machine ran in multi- 
ystem. It also runs multiple se Programs, user mode, thus multi-user comparisons were 
Oasis," МР/М, C, FORTRAN, МВА5ІС,” CBASIC, impossible. But, these informal benchmarks 


RATFOR, PL-1, Northstar compatible BAZIC," Pascal would seem to prove that the combination 


and virtually thousands of existing applications pro- of memory management and DMA 1/0 is 
grams. No other microcomputer offers you that as important as width of data path. 


kind of flexibility. à; 

À T Now, the price: À single- и 
Developing programs? The Decision T's broad user Decision T Inzlides | 
operating system base makes it a perfect software two 4MHz 780A 
development system. Апа theres more. 


Multi-user, multi-tasking. The Decision I can be 
configured for up to 15 users running 20 
individual tasks. Memory management 
is similar to an IBM* 3/05. And, a 72 
MHz processor on the hard disk con- 
troller supercharges the system. 


The Micronix 0$. Micronix supports 
all system calls source-compatibly 
with the UNIX Operating System. 
Thus, UNIX programs will compile 
directly and UNIX documentation 
is almost totally applicable. 
Morrow’s CP/M emulator has 
been configured to run under 


<E 


ы 


UNIX is a trademark of Bell Laboratories 
CP/M and MP/M are registered trademarks 
af Digital Research, Inc. 

Qasis 15 a trademark of Oasis Systems 

ІВМ is a tegistered trademark o! International Business Machines Corp. 

MBASIC is a trademark, and Microsoft 15 a registered trademark of Microsoft Corporation 
WordStar is a registered trademark of МісгаРға, Inc. 

BAZIC is a trademark of Micra Mike, Inc. 


almost everything. 


Systems your way: Morrow Designs also manufac- 
tures a full line of hard and floppy disk systems, 
add-in memory boards, I/O boards and disk 
controllers. That means you can configure your 
computer your way...through a single supplier. 


The Decision is yours. Compare the Decision I, 
feature-for-feature with mini and microcomputers 
on the market today. Compare capabilities. 
Compare flexibility. Compare utility. Then, compare 
price. The Decision I is the only machine that runs 
almost everything. If you're developing software, or 
simply running it, that's a good thing to remember. 


LOOK TO MORROW 
FOR ANSWERS. 


processors, 
65K of static RAM, 
sophisticated memory Ee Ss | — _ 
management hardware, | — ea 
three serial and two parallel zn А); ~ 
ports, a 14 slot 5-100 mother- 
board, supervisor control in both 
hardware and software, cabinet and 
power supply. And of course, two 514" 
A8TPI floppy disk drives (BOOK), with Morrow 
DMA controller. Plus СР/М 2.2, industry standard 
Microsoft" BASIC 5.2 and WordStar. Price: $3,495. 


The same system with a 5 Megabyte Winchester, 
an additional 72 MHz processor, and a single 
A8TPI floppy costs $5,295. 


Multiple user: À three-user upgrade kit with three 
65K static RAM boards and the Micronix Operating 


System is available for $1,995, bringing the cost - e 
ola three-user hard dick based system to 97290. | MORROW DESIGNS 


The Decision 1 is not simply an improved computer ———— е 


system. It's a breakthrough in computing power, (415) 524-2101 
operating system flexibility and price. Circle 328 on inquiry card. 


Many of the most successful 
цоор ауада 


Еа е, 


In California Call "MARRY | W. BLAKE 

Bresiuent/iseneral Manager 

(213) 204-3300 У рготіѕе il listen” 

AUS mi 
Presa TRUE ИЙ Т 

289govsiand Avenue ато МЕ 


Circle 499 on inquiry card. 


Text continued from page 291: 

able interrupt request), and the NMI 
(nonmaskable interrupt). When one 
of these occurs, the 6502 micropro- 
cessor vectors to the address at the 
top of ROM (read-only memory)—for 
IRQ, the two bytes starting at hexa- 
decimal FFFE; for NMI, the two bytes 
starting at hexadecimal FFFA—to ob- 
tain the addresses in memory that, in 
turn, hold the address of the user 
routine that handles the interrupt. 
Programs using interrupts ordinarily 
use [RQ because this eliminates the 
danger of interrupting a disk opera- 
tion. Because we have no control 
over the software that might be run- 
ning, we can't trust that any vectors 
we set in memory will stay, or even 
that the interrupt-enable status will 
not be changed. This means that the 
NMI must be used rather than the 
IRQ and that we must gain control 
over the interrupt-service routine 
before control is transferred to the 
soft vectors, 

То accomplish the latter, we must 
have a way of substituting our own 
ROM for both the Apple's mother- 
board ROM and any language-card 
(or firmware-card) ROM that may be 
in use at the time. This is accom- 
plished by using the INH (inhibit) line 
(available on the peripheral-card bus) 
to disable the motherboard ROM and 
by placing address hexadecimal C081 
on the address bus momentarily, 
which (by convention) turns off the 
language card in slot 0. 


Swapping ROMs 

After the NMI line goes low, the 
Apple's 6502 will execute one more 
instruction before servicing the inter- 
rupt. Since this instruction may be in 
ROM, we can't substitute our ROM 
for the Apple's until the interrupt is 
actually beng serviced. 

The adaptive-firmware board waits 
until the address hexadecimal FFFA 
appears on the address bus, indicat- 
ing that the first byte of the NMI vec- 
tor is being fetched. Only at that time 
is the adaptive-firmware board ac- 
tivated and the competing ROM dis- 
abled. Тһе RDY (ready) and DMA 
lines are used to halt the microproces- 
sor while this is happening so that the 
first byte of the NMI vector is actual- 


3270/BSC? & 3270/SNA/SDLC* 
PERSONALITY" SERIES FOR 


— aa 
MR TTY 


IB ERSONAL® 
PERSONALITY” SERIES offers fully IBM 
compatible multi-function adapters and software 
with exceptional flexibility and upgradeability. 

PS-3270 PERSONALITY" SERIES is the first 
fully IBM compatible 3270/BSC/SNA/ SDLC 
emulator. Utilizing dedicated PS-GCA communi- 


cations adapter, ABM's 3270/BSC emulator and 
CSI’s АССЕ55%/5МА emulator, it interfaces 


ИЕН 


with 3704/3705 communication controllers and emulates 3276 Control 
Unit Display Station supporting 3278 displays and 3287 printers. 


PERSONALITY" SERIES HARDWARE 


PS-3276/BSC 3276 Control Unit Display Station and 3287 printer emulation $1295 
PX-3276/BSC Add-on 3 3278 displays using downline async dumb terminals $495 
PA-3276/SNA/SDLC 3278 display & 3287 printer (LU2/3) emulation upgrade $875 
PS-3276/SNA/SDLC Control Unit Display Station and printer (LU2/LU3) emulation $1695 
PB-3276/BSC 3278 display and 3287 printer upgrade $475 
PC-3276/BSC/SNA/SDLC Combined emulation with interactive protocol switch $1995 
Spey Ж BSC & PD-3276/SNA/SDLC Batch disc emulation upgrade Es 

- 5 


General purpose communications adapter featuring 280В processor, 64KB memory, 4 programmable 
serial de (sync/async), | parallel printer port and 3 programmable timers. 

OMNI-BOARD" from $205 
Featuring up to five functions on ane board, the OMNI-board provides the capabilities of an expansion 
chassis on a single board. Fully IBM compatible adapters provide a parallel s port, up to two RS-232 
asynchronous communication ports game adapter which is compatible with ІВМ software and connects to 
two Apple compatible joysticks and the clock/calendar option with rechargeable battery backup. No need to 
return to factory for upgrades - options are easy to install. Full documentation and software to read, set and 
automatically reset the system clock to the ondas time and date automatically upon power-up included. 


Cra ісек? TTL TC EI. 20 Printer, game & clock............ "ere rm, 
Printer, clock & RS-232 .......,......, $345 Printer, game, clock & RS-232,.........$398 
Printer, clock & 2xRS-232 ............. $435 Printer, game, clock & 2xRS-232 ..... ,.$485 
® EXPANDABLE MEMORY MEM-64K ..,...... $279 MEM-I28K ........ $379 
ір, cu $479 MEM-256K ........ $579 


Ф TELEPHONE RECEPTIONIST ADAPTER 


BUSINESS AUTOMATION 


$995 
The jen cen receptionist adapter connects directly into a modular phone jack and provides a fuily featured 
300/1200 baud Bell 103/202 compatible modem with auto dial and auto answer. А voice synthesis unit and 
touch tone decoder provide interfaces for automatic telephone answering and remote data input, Audio and 
control outputs enable the IBM PC to function as à telephone answering machine. 
BSR-XI0" CONTROL MODULE $95 
This integrated module plugs into the DIN cassette connector of the ІВМ Personal Computer and provides 
full remote contro] of 256 BSR appliance or switch modules and comes with sample software listing. 
COLOR TO MONOCHROME INTERFACE CABLE MODULE $9 
Plugging conveniently between the IBM monochrome display and the RGB connector of the IBM color 
graphics adapter, this integrated module gives you the capability to use all the graphics and character line 
features of the IBM color graphics adapter with IBM monochrome display. (Actual photo above) 
APPLE" JOYSTICK INTERFACE MODULE For 2 APPLE joysticks $29 
PROTOTYPING BOARD With bracket and DB25 connector provision $49 
PLUG-IN 5MB WINCHESTER DISK, ADAPTER & SOFTWARE $2195 


PERSONALITY" SERIES SOFTWARE 


DISKSAVER" PROGRAM $49 
This elegant utility program allows you to create backup copies of any software protected diskette. It offers 
the ultimate protection against accidental damage to your valuable software and comes with full 
documentation. The Disksaver" itself is not software 

PASCAL GRAPHICS LIBRARY $95 
This IBM PASCAL compatible library provides full access to the graphics of the IBM color graphics 
adapter. All graphics functions supported by the IBM BASIC are implemented as PASCAL procedure 
calls. Full documentation and software examples are included. 

PASCAL SUPPORT LIBRARY Provides full peripheral control forthe BM PC fromPASCAL $49 
DATAVIEW" 195 
This user friendly database generator allows you to custom design your database structure and define 
formats for date eniry and display in an easy to follow interactive session. 


ІШІ Y Automated Business Machines, Incorporated 
Ач 29352 Avocet Lane, South Laguna, California 92677 USA 


(714) 643-0439 


All ABM, Enc. products come complete with a one year warranty and 


THAT MAKES SENSE. 
ІВМ compatible documentation. 


Enclose Check, Money Order or Visa/Mastercard Number and Exp. Date — Calif. residents add 696 sales tax. 


Free shipping and handling on cash orders — Dealer Inquiries Welcome 


ASK FOR ABM PERSONALITY" PRODUCTS AT FOUR LOCAL COMPUTERLAND STORE. 


Circle 44 on Inquiry card. 
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ІШ 


SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 
WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON 
CALL OR WRITE FOR A FREE CATALOG AND SAVE! 


IBM Р/С е APPLE е ATARI е COMMODORE 64 » NEC • 
COLUMBIA DATA • VIC 20 е BASIS 108 е FRANKLIN ACE e 
COMMODORE/PET • PRINTERS 


ORDER TOLL-FREE! 1-800-854-2833 


VIC HARDWARE 


Vic Dala © „ах $355 КЕ) iter "7**»* * үлт - "ow ба 
Vic Disk Drive . аго EPR Soe 489 
Vic Graphic Printer ...... —— Áo oo EB 
Vic 8K Memory Expander .............. Ne 38 
Vic 16K Memory Expander .......... — A 
24K Memory Expander, .,,.. РОСТЕ. 
3 Slot Expansion (Mini-Mother) . ILC 59 
6 Sio! Expansion (Card Board) .......... eee o. ole 
AS 232 Card {Азман Мөт)................... SF 
IEEE-488 Card (Avail Мом) ,...... .. қ . 69 
ПЕГЕН ЕШПЕТШЕР..,..,.....-...---- . --....... 48 
MEME. LL LONE . 2... ъа 43 
ЖЕ, еее зы-2-»>----2----:-4<----. 8 
Pe анна ы —— — DRE: E 
Light Pen by Symtek .......... —————— ||| 
Vic Modem (Incl. Victerm) .................. 95 
40/80 Colum Card (Incl. Prom}. ‚179 
VIC SOFTWARE (ON CARTRIDGE) 
SRR MAIS... c ec eere YT a 35 
Robo! Biasters A OGUOUOOGUCTETERIROITITO E 30 
Meteor Run ........ ылы” Б MN. SUED A 36 
Sattelites А Meteors a., .... ...... ..... 38 
Amok "tb ===ъе» wh mtn 9 ЕУ b t:£- 4% ^ Hesi фекгевльға * 4 29 
ЖЕТШЕЕК......................... . . 29 
НИВІ ТЕПСЕ. „еъ. соно сакоча Poe 36 
Аһеп.. vv Жи ҮЙЕ > - — , 19 
Radar Rat Race . СС ММЕН ТЕ ілін 23 
Sargon Il.. пот oe -wbpt s+ 858251 ta эя ут aa t 33 
О: е ЛЛ Л СГ ГЕСС камы,  — | 
|o cm CD — QE ЭГУ Зате асрор 
(а ГЇ үгү. „йш: чө, > кеті іе ТИНИН ИШНИ. 1. 
Outworld............. мк LAS UTER ене DEC, 23 
| 0 oo] аа cs HTT IS D T отек» стек, ЗЕЙ 
Coo ch. Cid ПРОРОК РРСРР 12 
SUPE SG ..,--ҘГ.-......... қаш TEES . 21 
SARENET. NIIT) зы CORAM . 18 
АК ТИЕ m Сеи ЕЙ 
Draw FORGE ..............--. саксон соңы Nm, eed 20 
Midmight Drive ........... i › VE a seed B 
Adventure Land , apres On Lia тент С лр CREE 
Pirate Cove :..)фш . +1 таяу att ра е ..” wor 29 
Mission Impossible ..., жетер m T ull 29 
оог. йек сысы ы а ы ссе E 29 
Voodoo Casile 29 
VIC SOFTWARE (ON TAPE) 
Househoid Finance Pack ...,.... ....... errr , 26 
Home inventory ,......... ...... — "T. 
Recreation/Education Pack | or I. дене совно аа 12 
Personal Journal  Қеыьаникынымдандас TINO, oo MES 
Pe Uma срна, а i vRwTI Cu Ev 7-2” RB 
VE CBE vsu. ағынға селт жазынан етек 11 
Vi Check .. : ; $ А .. 18 
VEG ites... сс УГ Sa c THIS 6 18 
EM ТЕНГЕ ati ск REDEEM 12 
s Run 5 AMTTOTOQ L1 АРУ TD 44 
Kosmic Kamakazi ,..,......, мет Ны T 
Sky Math жатуч srie etro а . tt ettet aa 7 11 
Space a" 16 шн, 26 >» кө a - Ш 
sco РРР А шш», , = uu 14 
Апеп Glitz .,. "pa = ELA са — а 18 


COLUMBIA BIA 


THE MULTI-PERSONAL 
COMPUTER 


By Columbia can use Software 
and Hardware originally intended 
for the ІВМ? Р/С. 


8088 Processor 

128K RAM 

Two RS-232 Serial Ports 
Centronics Parallel Port 
8 Expansion Slots 

Duai Floppies with 1 Meg 
Storage 


This exciting entrant to the ІВМ 
P/C compatables is lower priced as 
compared to... 


CALL FOR PRICE AND 
INFORMATION NOW 
1-800-854-2833 


, парру та у € 
қатына Е. 
Tre ТТҮТИТТ X 


Les ст 


NEC PRINTER 


PC-800! A UM 
NEC 1/0 Unit Price and 
NEC add on Qua! Drive SAVE!!! 


NEC Green Screen 


бан (аг Bill Jones and ask Bill for a iree MEC catalng . 
lowest prices poss|bie. 


and the 


C= commodore 


WE ARE A FULL SERVICE 
DEALER OF THE ENTIRE COM- 
MODORE PRODUCT LINE — 
INCLUDING THE LATEST IN 
CBM/PET COMPUTERS & SOFT- 
WARE — CALL US TOLL FREE 
FOR COMPLETE SELECTION 
AND LOW PRICES. 


ежегкипасбығызны 
> WMS л Ре мде 


ACCESSORIES 
APPARAT 
Prom Blaster . , З А T 129 
ЗЫН GSIBEESE.. TT „== me Rm mmn 109 
Combo Сап ...,,,.......... 239 
AST 
МС-064 SF (64K Combo Card) ..., 469 
МС-128 SP 1128К Combo Card) 535 
MC-182 SP (192K Combo Card). . ............ 189 
МС-256 SP (256K Combo Саға) ., 979 
(АП Above Include Asynch & Parallet Ports) 

БК Mem . T 335 192% Mem 569 
128K Mem .. .. 499 256K Mam .. 798 
CHRISLIN waar na 
192K Mem Board : TT 629 
255K Mem Board..  ....... Ас Оғы 
512K (with бала! R$232) B hav - 595 
DAVONG 
051-501 SMB Winchester Drive. .. 1595 
OSI 54K Mem Card - CALL 
DSI 192K Mem Card , CALL 
DSI 256K Mem Card. : " CALL 
MACROLINK - 
64K Memory Card . қ 369 
128K Memory Саға ....... „= . 519 
192Қ Memory Card ., wm 43 659 
256K Memary Card .. ........ 729 
OU ADRAM 
Quadboard 64K . — —Ó—— 489 
Quadboard 256K | , 838 
(Quadboard includes memary, clock /calendar. 

Parallel Printer LO, Asynch RS232] 

Parallel Interface Card (B8' Cable) ,.... .. 329 
Time Clock (Ciock'Calendar W: Sotware} , 129 
SEATTLE — 
64K Нат Board... — .. ...... n à 389 
128K Ram • Board. 539 
197K Ram * Board 689 
TODA Mam "BOSE . 2..,2...........-...... . 799 

(All Ram * Boards Include RS-232 Serial Porth 

BYAD 
Slates BONN] ........-............... actions 5... = 
XEDEX 
Baby Blue. . - m 598 
Run CP/M-B0! 
MONITORS & MISC, 
Amdek Calor Il теа” ' — 769 
Electro Home ВОВ „мй... CALL 
Joystick icu. s. ИР 47 
Modems ... -— 7 CALL 
SOFTWARE 

Everest Explorer by Acarn ... . T T TON 17 
The Apple — ІВМ Connection by Alpha Ecc exiis. DIM 
CP M-86 by CompuVimw . ............. ........ .299 
Vedit by CompuView ,, 123 
The Programmer by Advanced ....... STI 
Fasiscreen by CompuView . s . T3 
JANUS-86 by Шем CALL 
The Programmer .. |. ... .... ..369 
Super Calc by Sorcum : ; 219 
CP'M 86 by Digital Research . : .279 
The Organizer by Conceptual instr. .. 209 
C Basic Бу нда} Research. . . e 259 
Sottware {tom Digtal Магкенпа ........ ... CALL 
Zork |, Zork I! by Infocom , " . 23 
DenRdlina by Infocom E M Es . 39 
Easy Writer 1 by IUS н ы 258 
Easy Speller by 105 .. .. , — 128 
Easy Fier by IUS.. ... — 298 
Volks Writer by Lifetree .._. Bii e .146 
Basic-80 һу Microsoft... 297 
Basic Compiler by Micrasolt 435 
Fortran-80 by Microsott . Т 418 
M. Sori ру Microsoft i —— 158 
Easy by Danver Software ................ .543 
Home Accounting by Conbnental , .. . 309 
Visicalc [Sind) by Visicorp 157 
Мас [256K] ш mco e eee ee 184 
Mathemagic by I ss 2 . 69 
Total Info Management by Innovative 389 
Logon by Ferox "T 129 


FRANKLIN 
, ACE 1000 


Apple ІІ software & hardware compatable 
64K of RAM memory 

Upper and iower case 

Typewriter-style keyboard 

Twelve key numeric pad 

Alpha lock shift kay 

VisiCalc friendly 

50 walt power supply 

* Buill-tn fan 


es 
DISK DRIVES 


Er СПЕУ BONA анонсе... сз», we a . 369 
Еше Two by Rana ' die iS .539 
Elite Three by Rana ................... ғ Te. 688 
А-2 һү Micro-Sci, ... . ———— Ne 
А-40 by Micro-Sc! , , a ne ......... ыы” 
АЕТО Бу КИСЕ БЕ! 2... ..-...ғ.....--...-.. „499 
А-3 by Micro-Scer ..... Қате —  -— ТОНГ 
ЖТА ЕУ 3o. l MEE CALL 
3" Drives by Amdek .. . T "шн ..749 
Super Drive by Fourth ....... we ann AD 299 


FREE" SHIPPING 


(with prepnid cash orders) 


Ji atari 


400 16K ...... 268 
800 j ~ .. 664 


410 Recorder . - е.» 78 
810 Disk Drive , , .4dd 
830 Madam .. — тот ылы дарды ЙЫ 158 
850 Interface . “sa 159 
Fult-View 80 (B0 Col Screen) . е .279 
O25 PruPer 2... .. ‘s Mu I. 
Joysticks (Pani =... vee ........... ... 18 
Epson Сане ...... tis o асс a. 34 
Intek ABK. la How == | ore tært 3 199 
32K by Microtek. ç. КЕТГІ. с=т= _, 109 
Ham Cram . oe 44 à P . » 104 
Ram Disk . “Лл ж. ® 529 
THE ЕМТЕНТА МЕЗ Fair e A екенин (| 
ЧЕ EDUCATOR |, З í . 124 
THE FROGRAMMER - E. E е ав 56 
THE COMMUNICATOR Er .334 
THE BOOKKEEPER ... . " , 104 
РАС MAN 529 
w/any a. over 5100” 
Atan Word Processo! А 109 
Microsoft Вав .,,.. .....-...... а ЭШ 5 69 
Atari Basic Cartridge — Ұн қ 49 
Visicalc , ETT MEE а 4 vum ane Bim? rr RU Maa 189 
Рио! (Home Pack) я А 59 


We carry the complete hne 
of Alar frardward and sofiwara — 
CALL FOR А FREE CATALOG 


Circte 116 on Inquiry card. 


ll 


| 


| ӛсггіе” PLUS 48K 


FOURTH DISK DRIVE 
um WITH CONTROLLER 


The hardware and software listed 


( Note: 
here is compatible with Apple, Basis 108, 
and the Franklin ACE-1000) 


Vidalerm by Videx . . E E 
2-80 Card by Microsoft Я ‚249 
16K (2 year warranty} ...... PT ГЕ: . 398 
32K by Saturn [incl Software à 189 
AIO II һу SSM.... . Pu is .,189 
CCS Multifunction j ' . 159 
32K by MPC ......... 8 CS tae Г . 139 
Numeric Keypad [23 Key} T^ — 118 
Signalman Мой4вт..... ЕТТ 19 
Miro Modem tl" by Hayes ; ..278 
Sooper limi йз s 34M ‚ CALL 
НОН Card.. Ner ue EM ach Mis. черик 159 
Enhancer И... .124 
Ммлсага by Metamorphic 895 
Joystick by T.G .......... Р weve 46 
App-L-Cache 256K ,,,., 7 ; sega · 
Yersacard by Promethius (4 768 
Vision BO by Vista ... ..229 
іпіспе Бу Novation , ......... CALL 
Microbutler 11 (16K) by Practice — ...198 
The МІН by Stellalion . . ганны: ‚.319 
Expansion Chassis by Mou nian, са, ..558 
Synergy Card by Spies . ласа в- . 188 
Chronograph* by Hayes s ; і ‚189 
Enhancer И by Videx .. Е a _ . 124 
Lowercase for Apple, ... А н 1. 28 
Sup R Mod (TV tntertace) . .. . Зане + c ma 
Music System w/Soltware by Mtn 299 
D-Cat Modem by Novation..... а а-а ‚169 
4/0 + D/A by Min Hardware è 4-268 
Supartalker SD200 by Min. ет ‚ . 184 
The Grappler by Orange Micro . .... ........124 
Versa Wreter Digitizer Е PTA · -208 
CCS 7710 A — i қ EE. 
Dish Emulator (2940) — n ..  .798 
Paraliel interface Card i s-. H8 
Z-Card by ALS : А 188 
ALF 9 voice З 149 
Ркаѕѕо by 15 ..,.. qr ее аве ЗИБА. 
Wizard-BPO. ., — ws ,. 149 
Synergizer Pack by ALS қ 579 
NEW 
Smart Modem“ 1200 by Hayes .. e" CALL 
Apph-Card by Personal! “ы % CALL 
Super Saver Fan .... T т. аа г ТАП 
Ambler Monitor by Usi d БҮГҮҮ” 
Videx function ©їпр.. db жй: TES E. 


0088 Card by ALF сайл» zr pens 


BASIS 


The Alternative 


6502 and 290 Microprocessors 

64K RAM, expandable to 128K 

RGB and Composite Video Output 

Selectable 80 or 40 column text display 

High Resolution Graphics: 6 colors, 280x192 0t 

280x160 with four lines of text 

е B bit Parallel I/O е Н5-232с Serial /О 

» Detached Keyboard: Ail standard keyboard 
lunctions, Upper/Lower case ¢haracters, 
Митегіс keypad, Cursor block, ам 15 Pro- 
агаттаһ!е special function keys 

е Built-in-mounting for two 5-*« ей Tloppy disk 
drives 

• Six Apple compatible slots for plug-in 

peripherals • Game paddie 1/0 


APPLE SOFTWARE 


| BUSINESS 

| Businass Packages by Continental... , 189 en 
Deskiogp Plan by NOR © ——————— 
КЕНЕ 020222 vcram ОИСЕ 184 
visi Calc d I em € . 184 
Wisid@x...,..,.5 . Lia 25 SP T CAD SE TUTTA d .184 
Мы Schedual сугу ЖИЛЕ Usa E MEN pr TT " .236 
Vist Trend: yig Piol... , n о рса 5.885 
МІСТО Star Ву КИБЕО РГО... „о-о вена т» жө.» oy gb ВЕ 
Mad Merge by Micro Рғо..... TII 
ВОН ————————— 140 
асты | ————————— 176 
Calc Star... . va dul al M ametis РНЕ e 
d Base 11 by Fox & Geller acne 0] —— 
Quick Screen lor d Basa ll .. .. POTUM. qo. к! 
Screen Wrter Hl by On Line . .. à 95 
Magic Window ........ .. А «a 69 
Target Planner Calc En Comshare ....... I 36 
Mathe Mage by ISM. re ery NN 63 
арп Magic by ISM. T De ҚА Ал 62 
Wall Streater by Micro Lab. М ашай в ва ЗТ 
PFS. Report (New improved) by SP "Corp. — Өй 
PFS: Graph by Software Pub Corp . . B8 

ENTERTAINMENT 

U-Boat Сот тап? by Synergistic , $ — 24 
Robot War b — ——n— ‘ 27 
Firetug by “44094 19» Foe = . ‘ 18 
Castle OH Маяна by Muse.... . Bal I 23 
Conglomerales Collide by Rock Roy "mn А 27 
S0 2o. AME ECC. cn 26 
Pig Реп ......... Jm cs — «ade 23 
Hungry Boy . У —— И 
Eliminator by Adven Int'l " 4 — m. 
GURON „енене о енй TT сш, 35 
ee, ыы 78 


CALL FOR COMPLETE CATALOG 


ORDER TOLL FREE! 1-800-854-2833 


PRINTERS in stock MAJOR BRANDS 


CALL FOR BEST PRICE & FAST SERVICE 


C. ITOH PROWRITER 
120 CPS F/T ............. 459 


МЕС 8023А ................ 489 
TRANSTAR 140 
DAISY WHEEL ...........1350 


40 CPS 132 COL 
IDS PRISM 
80 OR 132 .............. CALL 


TO ORDER Phone orders invited using Visa, Mantar- 
card ос bank wire traristers Visa end MC satice charge ol 
2% Mai orders may send charge cerd number (include 
expiration date) cashiers check, money order, or personal 
check {allow 10 business days lor personat or qi 
checks to clear]. Please add 3% (55 00 minimum) for UP. 

shipping. handling, and insurance APO and FPO include 
5% ($7 00 minimum) tor postage. Са! residents add 6% 
salen tax Ріразе include phone number оп all orders 


е OKIDATA е QUME * 
е ANADEX е DIABLO * 


Epson MX-100 
MX-80 F/T 
MX-80 

with new graphics 


FOREIGN ORDERS include 1% handling — shipped aic 
FREIGHT COLLECT only. Credit cards not ассорес on 
foreign orders All equipment is in factory cartons with 
manufacturer warranty. Opened producta not returnable 
Restocking tee for returned merchandise. Equipment 
subjec! to price change and availability, Retail preces 
dilter from mail order prices. WE SHIP THE SAME DAY ON 
эт. EDEN Min. purchase $40. Deposit required an 
& 5 

‘Excludes certain printers & monitors & loreign orders 


MAILTO:1251 BROADWAY EL CAJON, CA. 92021 (714) 579-0330 


к= 
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ly obtained from our ROM on the 
firmware card. (Although it sounds 
complex, the process is implemented 
quite simply in hardware with a few 
integrated circuits.) A similar ap- 
proch gives us control over the Reset 
vector. 

Note that this use of the interrupt 
makes the card potentiall trans- 
parent to all other programs using in- 
terrupts. Ás presently implemented, 
however, the card pulls the NMI line 
low and keeps it low until after the 
interrupt-service routine is finished. 
Another peripheral using the NMI in 
the same way would be incompatible. 
This problem could be solved by trig- 
gering the NMI with a pulse instead 
of a constant level. 


Reversing the Swap 

When returning control to the main 
program after NMI service is com- 
pleted, a program must reside in 
ROM that will remain accessible after 
the card is turned off so that the ROM 
swap can be reversed. This is easily 
done by making one page of the 


ROM accessible at the addresses 
alloted to slot 7 (beginning at hexa- 
decimal C700) by the Apple II's ar- 
chitecture. 


Soft Switches 

Depending on the program running 
on the computer at the time, it may 
be necessary for the adaptive-firm- 
ware card to turn off the language 
card or to make use of the video 
display, which may involve switching 
from full-screen graphics to mixed 
text and graphics. Both of these 
operations involve the toggling of 
"soft switches" (programmable swit- 
ches) in the Apple. 

For the firmware card to remain 
transparent, it is important that 
everything be put back exactly as it 
was before the interrupt occurred. To 
do this, however, it is necessary to 
know the status of everything prior to 
interrupting the program. Unfor- 
tunately, many of the soft switches in 
the Apple cannot be read. They аге 
actually hardware flip-flops set one 
way or the other by software's access- 


ing particular addresses. For example, 
if the address hexadecimal C050 is ac- 
cessed with a read or a write, the 
Apple goes into graphics mode. Con- 
versely, accessing hexadecimal ad- 
dress C051 causes the Apple to go in- 
to text mode. 

Similarly, the status of the expan- 
sion RAM card is determined by soft 
switches. In fact, pairs of address 
references may be used to establish 
the status of such a card. Thus, some 
method must be found for reading 
these unreadable switches. 

Rather than try to read the hard- 
ware outputs of the flip-flops, the 
firmware card monitors the address 
bus continually and makes a note of 
the appearance of any address that 
falls into the category of soft switch. 
One way to do this would be to 
duplicate on the board the hardware 
representing those switches, but to do 
so in such a way that the duplicates 
could be read by the firmware card. 

А better approach is to use the in- 
terrupt, Enough of each address on 
the bus is decoded to determine 


------------%%% ANNOUNCING $-4*————————— 


What's Where in the APPLE...PLUS...the All New Guide to What's Where 
William F. Luebbert's Revised Edition of the famous Apple Atlas 


The original What's Where in the 
APPLE? provided more information 
on the apple's memory than was 
available anywhere else. Now the 
Revised Edition: 


e Guides you — with a numerical Allas and an 
alphabetical Gazetteer — to over 2,000 memory 
locations of PEEKs, POKEs and CALLS. 

e Gives names and locations of various Monitor, 
DOS, Integer BASIC and Applesoft routines and 
talis you what they're used for. 


ә Enables you to move easily between BASIC and 
Machine Language. 


e Guides you through tha inner workings and hidden 
mechanisms of the Apple. 
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What's Where in the 
E APPLE...PLUS... 
= «the all new guida to WHATS WHERE 


AM ATLAS TO 
THE APPLE COMPUTER 
ича Гый Drgapsdgry Tact daier 
Ву Willinm F. Салар 


Г 

| Please send me: [ Check [| VISA 
What’s Where in the APPLE.,.PLUS... e $24.95 

| the All New Guide to What's Where ` 

| — THEGUIDE @ $ 9.95 Name 

| Add $2.00 surface shipping for each copy, 

i Massachuselts residents add 5% sales tax. Address 

| Total Enclosed S 

| City 

| 


MICRO INK, 34 Chelmsford St., Р.О. Box 6502, 


e tr oobis а. seins D oiii locati nl da Stn ah Ad 


MasterCard Acct A 


_ Chelmsford, MA 01824 


The Atlas and The All New Guide are 
available in опе 256-page Wire-O- 
Bound book for only $24.95 


If you own the original What's Where in the 

Apple? you will want THE GUIDE to comple- 

ment your edition. This 128—page, Wire-O- 

Bound version contains all new material to be 

used with the memory map and atias for $9.95 
Ask for it at your computer store 


Use the Coupon to Order Direct from MICRO 


of 
Call Toll Free Today 1-800-345-8112 
(In PA 1-800-662-2444) 


Expires 


State Zip 
B982 | 


83-347 | 
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PRODUCTS FOR THE 
APPLE II COMPUTER 


ES 
Give More Drive To Your Ж 


MACRO-88 B088 PROCESSOR BOARD 
With MS-DOS 57989 СОМ 
$699 US 


Apple can now run high-speed 16 bit software. 

True multiprocessing capability 

Interface to expansion memory allows up то 1 Mbyte 
of memory to be DIRECTLY addressable using 1 or 
more DISKULATORS. Contiguous memory is thus 
available for MS-DOS, UCSD PASCAL IV OR CP/MBB. 
Supplied with MS-DOS. 

* Socket on board for 8087. 

Macro assembler for use with MS-DOS available. 


DISKULATOR 
128k — $795 CON 
$599 US 


* . 64K/128K MEMORY BOARD FOR THE 
APPLE - the MACRO-MACROMEM, 
" Disk emulation software for DOS 3.3, PASCAL АМО 
CP/M - complete disk can be downloaded in 20 seconds! 
* EXPANDABLE TO 384K (PIGGY-BACK board). 
Special circultry for low current, 
Inter-faces 10 the MACRO-BB for contiguous memory 
for the 8088. 
* Information on DISKULATOR can be accessed hy the 
6502 or 8088 in 4k banks, 
The most flexible and expandable Ram board for the 
Apple, 
* VC-EXPAND and УС-ЕХРАМО 80 for 64k and 128k 
hoards for Visicalc expansion. 


MACROMEM-1 
$195 CON 
$139 US 


16k memory board for the Apple H. 
* DOS 33 MACRODISK SOFTWARE included. 
* PASCAL and CP/M MACRODISK options. 


МАСНОМЕМ-2 
$299 СОМ 
$239 US 


* 32k memory board for the Apple fl. 

* With software for moving DOS into one 16k bank. 
Second BASIC language сап he loaded into the second 
bank, 

* RAMEXPAND atlows overlaying of programs and 
storing of large arrays in the memory board - effectively 
expanding the Apple memory for Applesoft. 

* PSEUDODISK software included. 

* VC EXPAND and VC-EXPAND ВО available. 


MACRODISK FOR 16K BOARDS 
$59 СОМ 
$49 US 


* MACRODISK software turns one of more memory 
boards into a disk emulator, 

* Free with all Macrotech memory boards. 

* SAVE,BSAVE, RUN, BRUN, and other commands can 

be made to/from memory board as it it were a normal 

disk, 

Speed of transfer typically 2 to 10 times that of a 

real disk. 

* Equivalent PASCAL and CP/M MACRODISK atso 

available - Particularly valuable to PASCAL users as 

the ‘second’ disk drive in the system can be a MACRO- 

DISK - NO NEED TO BUY YOUR SECOND DRIVEII 

Pascal Macrodisk automatically set up on boot. 


VC-EXPAND and VC-EXPAND 80 VISICALC 
EXPANSION software by Saturn Systems available for 
32k, 64k, and 128k memory boards - expansion of array 
size and use with 80 column boards. 


MACROPRINT Parallel interface 
$175 CON 
$139 US 


* Parallel INPUT AND OUTPUT inter face for Apple. 
Compatible with Apple software and hardware, 
Inverted acknowledge and strobe far printers requiring 
tham, 

Low Res and Hi Res Graphics Dumps. 

An all-round best parallel board at best prices, 

Many many extra Commands - margin, width etc. 

Also the most attractive looking! 


MACROPEATER - AUTOREPEAT BOARD 
$35 СОМ 
$29 US 


Enables autorepeat on the Apple il. 

Press a key, hold down for a second and it will be 
repeated until released. 

Invaluable for VISICALC and word processing appli- 
cations. 

Versions for oid and new keyboards. 

Simple to install - no wiring! 

Compatibla with other hardware or software including 
keyboard enhancer. 


DOSTILITIES 
$59 CON 
$49 US 


Password protection for DOS 3.3 disks. 

CATALOG MODS of all sorts - double catalogs, fila. 
type 1.0. mods etc. 

Error instruction modification. 

Printer-dump utility. 

Editor for EXEC TEXT FILES. 

раа general utility for APPLE PROGRAM. 
MERS. 


Dealer and distributor inquiries most welcome 


Apple II is a trademark of Apple Computer Inc, 

CP/M is a trademark of Digital Research Corporation. 

* MS-DOS is a trademark of Microsoft Consumer 
Products Inc. 

* U.CS.D. isa trademark of Regents of the University of 
California. 

4 VC-EXPAND is a trademark of Saturn Systems LTD. 


MACROTECH Computer Products LTD is also a distri 
butor for: 


Quality Software, Prometheus Products, Continental Soft. 
ware, Avante Garde Creations, Saturn Systems, Rocky 
Mountain Software, Xebec, A.L.S. etc. etc. and many 
morg. 

Payment may be made by VISA, certified check or money 
order. 

MACROTECH Computer Products LTD 

4116 Grace Crescent 

North Vancouver, B.C. V7RAA1 

604-986-7633 


MACROTECH Computer Products LTD. is also seeking other designers or manufacturers who are interested in MACROTECH 
Producing hardware or software products for the Canadian and international markets for dealer distribution (Considering the 
Canadian - U.S. dollar exchange rate this may be the anly way for you to get your product to the market effectively in Canada). 


MACROTECH Computer Products Ltd. 
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THIS MONTHS TOP TEN 


TITLE MANUFACTURER LIST NOW 
dBase ll Ashton-Tate 700.00 499.00 
WordStar MicroPra 495.00 299.00 
WordStar wiMailMerge — MicroPro 645.00 385.00 
Supercalc Sorcim 295.00 210.00 
Pascal MT « D Research 475.00 425.00 
CalcStar MicroPro 295.00 185.00 
CBB80 D. Research 500.00 420.00 
FMS 801 Systems + 495.00 359.00 
PL 1/80 D. Research 500.00 420.00 
Select w/Superspell Select Info Systems 595.00 395.00 


MOVING UP THE CHARTS..... 


Speliguard ISA 295.00 225.00 
Supervyz Epic 106.00 90.00 
Spellbinder Lexisoll 495.00 295.00 
Condor II Condor 595.00 450.00 
Mathemagic ISM 100.00 90.00 
Condor Ill Condor 995.00 750.00 


OSBORNE OWNERS: dBase I) Supervyz Quickscreen Speliguard Crosstalk, 
Mathemagic and many others avaiable lor the Osborne | at our advertised prices! 


GREAT HARDWARE BUYS! 


C. ITOH 8500 PROWRITER Amazing 120 CPS printet 
vo wGrapnmics logic seeking Tricfianfractor s more 
we Parallel 8500 List $735 DO $515.00 
Sanal Parallel 8500 List $845 00 5650.00 


C ITOH F10 STARWRITER Daisy wheel Printer mcreditlo 40 CPS printers win all the 
features of Diabio МЕС and Qume at half the price’ 


e" Parallel (Centronmics mterfazelurit List $1995 00 51475.00 
% Seria (RS 232) interlace unit List $1995 00 $1475.00 — r 
| | F10 Tractor Feed Option: 1 151 $325 $250.00 = © 
2X ВиНегОрнНоп CALL c M 
CALL 


Features Upgrade Option 


езі SMITH-CORONA TPA Darsy-uhe ін nter Lelie quality gonting af Яп unbebevgbie 
ei price! 120 УРМ parallel or Seria. mter реги 
PRINTER ACCESSORY PACKAGES: 
Apple || package: Complete package t£ netat wih any of the above printers — 
includes cable ang mienace card $120.00 
| Osborne Package: Osborne ably tiiinteraceln any | ihe abea nrintars 540.00 
Giherntertace packages avadabie tor TRES80 IBM Xerox Apple (lk et CALL 
HAYES SMARTMODEM.| ist 279 Q0 $227.00 
— qi SIGNALMAN MARK | direct connect madam 
МЕ“ Auto Answer W RS 232 cable! t! $98.95 
аға sayings € гам А DATA AVES "LIRTHSTAA  ELEV 51 EC MEADE 
AMADEX QUME ХСОМР CENTRUNIC АМПЕ ҚАН SANYO EPSON 
ё“ 
a MORE SOFTWARE HITS..... 
- j” AAT INTELLIGENCE — FRIENDS SFTW MICRO-AP MCROSOFT 510 MICROSYS 
menta 8000 Arres at i Secim b^ UG BU, e ah Det "^ fgs учч 
Macau THO 90 ге; ы 405 мест; Май 1 Ма "тап 125 
7] BUS PLAN. SYS (GRAHAM DORIAN — Seiscior v Et Bt 1 STRUCT SYSTEMS 
Pan B 2423 Apt Alga [Tad 1 ұшу пъ A Re 
DIGITAL RESEARCH Beg Lulnetgt iy ^ Мр ' А Pay Fan 
ы Pong] 420 Pay ешт 165 ыг MSc i m GE ка ot 
C Bari +25 б MICROPRO SFTW DIM 82157 


dl i 
uP M 135 MEn #4 „ш! Noles YES rin] 
ТЕ 8. юр es ^ Talasa "mE i egun $25 SUPERSOFT 
ECDSUFT XEY BITS sugerio’ 1 Modules 785 Dige Әб 45 
' Миг — 250 QU. етып Py, perstat hh 150% LALL Forte E 
FIN PLAN ASSOC МАРК OF UNICORH MICROSOFT MiDW май ТЕК — 555 Fortran M 0 
— 7j Miu Mode 127801 Мир 'AB Bau. В TT | tosh Assem liry Pascal ‚80 00 
FOX & GELLER посе "ABO pampe EHAA omgie '*74 
— - Quiteierüen 94000 Bal as! Forüan& sa Matkat пая 


Р |y му ATO ATASH HEF ‚ ®* гем aan) 
= iQ" " бе! + APPLE тор en aT ‚ Ing f ADD tC am 
кенмен 


ORDER/TECHNICAL HOTLINE: em 
1-800-328-2260 = 
тең чон Он WA PRR? n m: AC не, : шш 


ade tae . 441 fanje Pte бр i Е 
t yl | 2 3s TF ч 4 И: Ен 
* '4 Не г 
ы 


s: DataSource Systems 


Р.О. HOX 35007 MINNEAPOLIS. MN 55435 612-544-7907 
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whether the current address is a soft- 
switch reference. If it is, the lower 
byte of the address is latched and 
used to generate an interrupt. The 
interrupt-service routine then ex- 
amines the latch to determine the 
identity of the soft switch and saves 
the information in memory on the 
firmware board. This approach 
allows a much greater number of soft 
switches to be monitored and at the 
same time suggests a unique way of 
generating the interrupts that relate to 
the main business of the card, as 
discussed below in Noticing Input. 


Split Addresses 

Because the 6502 always executes 
one more instruction before respond- 
ing to an interrupt, when two critical 
address references occur together it is 
possible that one of them would be 
missed. This could be solved in hard- 
ware by using a pipeline, but that 
complicates the hardware somewhat. 

In order to keep the hardware 
simple and streamline the software 
service of the interrupts, the firmware 
card checks in software for double- 
address references when this seems 
possible. Admittedly, this is not a 
foolproof approach—routines could 
be written to fool the card —however, 
the probability of such exceptions 
seems quite small. 


Noticing Input 

Given that the firmware card can 
respond reliably and transparently to 
requests for input, what is the best 
way to generate those requests? One 
method would be to have the card 
generate the interrupts whenever you 
activate a switch. Unfortunately, if 
the computer happens to be writing 
to disk when you activate the switch, 
data will be lost. 

By including the address hexa- 
decimal СООО (the keyboard data- 
input address) among the soft-switch 
addresses that produce interrupts, the 
computer itself will generate the inter- 
rupts whenever it checks for input 
from the keyboard. Then any check 
of the keyboard by the main program 
will turn on the adaptive-firmware 
board and let it check the special 
source of input, such as the user 


rU 


Imagine building vour own computer 
for only $79.85! 

That's exactly what you can do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together. All you 
һауе to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
Тһе ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
the connecting cables). You can also use a 
standard cassette recorder to store your 
programs (again, wwe provide the cables). 

Most important, you get a BASIC pro- 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
2X8] can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
та! places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


cw 
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The Sinclair ZX8I personal computer 


display, and random number generator. 

The ZX81 can be expanded too. You 
can increase the memory from 1K to 16K 
with our Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the 2Х81, and teaches program- 
ming from the ground up. 

[n short, you get all the features that 
have made the Sinclair 2X81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few vears ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can he yours for only 
$79.95. Take advantage of this unique 
offer todav. To order, send the coupon 
along with a check or money order. Or (ог 
faster delivery. call our toll-free number 
and use your MasterCard or VISA. 


To order call toll free: 800-543-3000. 
Ask for operator #509. In Ohio call: 800- 


582-1364: in Canada call: 513-729-4300. 
Ask for operator $209. Phones open 
24 hours a day, 7 days a week, Have vour 


Build your own computer for 57995 


kit 
MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 
| хосове 

ОЭВҮОК 
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MAIL TO: Sinclair Research Ltd., 
One Sinclair Plaza, Nashua, NH 03061. | 


PRICE" QTY. AMOUNT 


ZAB] Kit 
16K Memory 
Module 


| Shipping and 
Handling 


411,5. dollars 


| Name | 


| Address | 


Sinclair technology is also available in Timex Sinckar 
computers under a license from Sinclair Research Lid 


sinclair 


switch. This has the net effect of in- 
serting a few lines of a special transla- 
tion program (from the firmware 
card) into the input loop used by the 
main program. 

With this arrangement, the switch 
input may be monitored in an effec- 
tively continuous fashion, or at least 
as continuously as the keyboard is 
monitored by the main program. For 
an input-loop cycle less than a milli- 
second, the difference between this 
approach and the switch-generated 
approach is not likely to be perceived 
by most users. Most important, this 
approach eliminates the need to 
worry about interrupting the pro- 
gram during disk accesses. 


Separating Work from Play 

You will sometimes want to use the 
input switches to simulate keyboard 
input (which causes the input 
algorithms to be triggered), while at 
other times you will need the switches 
for game playing. How can the firm- 
ware card know whether to treat the 
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switch activation as a keystroke 
(which would activate an input 
routine) or as a game-switch activa- 
tion (which is just passed through to 
the game 1/O address)? 

The solution is to add the switch- 
read addresses, such as hexadecimal 
С061, to the set of addresses which 
generate interrupts and enable the 
card. The firmware card then checks 
to see what address reference it was 
that enabled it. If it was enabled by a 
call to the game switches, the user 
switch is treated as a game input. If 
the firmware card finds it is being 
polled for input from the keyboard, it 
will activate the appropriate input 
routine for the user. Thus the card 
automatically switches back апа 
forth between keyboard and game- 
playing modes as required by the pro- 
grams. 

Even programs that do not call for 
any use of the keyboard, however, 
may address the keyboard location. 
For example, the BASIC interpreter 
checks the keyboard with nearly 


every command to see if a control C 
has been pressed. 

Because the BASIC interpreter can 
access the keyboard many times bet- 
ween accesses to the game paddles 
(once for most of the instructions it 
executes) the firmware card requires 
256 consecutive accesses to the 
keyboard without an access to the 
game switch or paddle before it will 
leave the game-playing mode, If the 
computer program is checking for in- 
put from the keyboard, this occurs 
rapidly; if it is checking only for con- 
trol C, the game-mode dropout will 
rarely happen. 

If the above technique is used to 
defeat calls for control C, how would 
you ever be able to get out of a 
paddle-based program that was 
designed to use control C as its exit? 
The firmware card has an automatic 
game-mode dropout timer built in. If 
you don't hit the switch for a certain 
interval (determined by the stop-time 
option), the card automatically drops 
out of the game mode. 


TURNS YOUR OLYMPIA ES101 OR REMINGTON 210 TYPEWRITER 


INTO A LETTER QUALITY P 


The Dataface $9101 
you a letter quat 


Suggested retail price $349.50 
Dealer Inquiries Invited. 
“Apple || is a trademark of Apple Computers, Inc. 
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™ Interface Card gives 
printer while allowing the full use 
of your office electronic typewriter. The D101 
requires only one card, the cable is included. Instal- 
lation—simply plug in! No jumpers to set and no 
soldering necessary. 


INTER FOR THE APPLE I! COMPUTER 


FOR OTHER COMPUTERS USE THE GRO-11 
Interfaces to the Olympia ES100, ES101, ES105 and 
Remington 210, 220 electronic typewriter. 


-UATAFALE WIL. 


23/2 A WALSH AVENUE, SANTA CLARA, CA 95050 
TELEPHONE (40B) 727-6704 


Circle 148 on inquiry card. 


IBM 


ШП 


Of course Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer, too. And they're fully compatible, providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fit the 
same high standards set by ІВМ. 

At Percom we've been making disk storage systems 
since 1977. We build quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent after-sale service. 

So expect more from Percom. You won't be 
disappointed. 


Percom disk drives for the IBM Personal Computer are 
available in 40-track single- and dual-head models, and 80- 
track single-head models. Call or visit your independent IBM 
Personal Computer dealer — and fit right in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 


PERCOM DATA COMPANY, INC. 
11220 PAGEMILL RD ә DALLAS TX 75243 e |214) 340 7081 


ІВМ and IBM PERSONAL COMPUTER are trademarks ої International Business 
Machines Inc 
PERCOM 15 a trademark o! Percom Data Company Inc 


а | intend to add а hard-disk system to my сотршег! | yes | | no. 


атанан” 


Minimum system requirements are an IBM System 
Unit with 16 Kbytes of RAM and 5' 4" Diskette Drive 
Adapter Drive models supported depend on DOS 
used. An optional cable available from Percom is 
required for external (add-on) drives. 


1 Е B 5S B ШШ ЕП 9] 92 ЫШ BN 
Yes I'd like to know more about Percom diskette drives а 
for тү IBM Personal Computer. Rush me free literature. 
Send |с PERCOM DATA COMPANY, Inc.. Dept 2-B01 

11220 Pagemill Road, Dallas, Texas 75243 
name | 
street || 
city state 


гір phone number 


Cm 


MAIL TODAY! 
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BRAINS-MAINFRAMES 


SUPERBRAINS ENTM 


AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN- 


CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 


SUPERBRAIN QD 64K 


Write or Phone today. 
List $2995. .... only $2449 2-89 48K 
List $2895...... only $2099 
Z-90 64K DD 3195 
COMPUSTARS ONLY $2489 TELEVIDEO TERMINALS. . .910 $518,...925 $718 
Available to Dealers GODBOUT COMPUPRO 
ADVANTAGE Super Sixteen 8085/8088 is the fastest combo 8/16 
NORTH STAR ч ©РШ.Ы®Т........... $3904 ......... Special $2873 
Minicomputer p ram M 
Performance Bbasuy-tc'croon Ші.вегвевсавзабзкецнзееффесбевеитегееввевеесвевеев 
Green Phosphor SEATTLE'S 
Ghaphies + CP/M 16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
те. 53.999 S-100 computer! 128K Static RAM, DD Disk Controller, 
Only....... $2 989 22-slot Main Frame, vtr 42 12BK 
NS | LIST .............$4185............ ONLY $3349 


#1 As above but64K LIST ... $3190... ONLY 2649 


CALIFORNIA COMPUTER 2210A 


EPSON iyumg My ONLY $1722 
280, 64K, I/O, Disk controller + CP/M. 

MX-80 FT. ......... $598 t Model 302 is the SE system: 2.4 Mb 8" Z80, 64K, 
МХ-80............ 5474 and optional OASIS мны or MP/M operating system. 
МХ-100 ........... $749 "m Т”! КӘТ... ВИН ee ae ONLY $4674 
ANADEX 9501............................... $1200 ЕЕ = 
NEC Letter Qual Friction & Тгасіог................. call SYSTEMS GROUP SYSTEM 2800 
FR ce ШОҚ йды eae d $1446 Runs CP/M or OASIS. Supports single user & multi- 

ж: зек user & multi task. Up to 5 megabytes with 8" drives. 

Л. Optional 10-megabyte hard disk.Optional tape back 
зегевавеветаевотовняеа тезезегзеоетаоавеввоеввегвв ир #2812 $5035 аьаа а 2 ONLY $3775 
ATARI, 
ATARI 400 .......... List $399......... only $340 
-o s MANC CORN List $899. ........ only $675 TARBELL'S 
Wonderful Games—Education for your family Empire I&II have two 8" disk drives. The I is single 
sided, the IL is double sided. 

Main Ғгатев-5-100.......................... $200 up 
Advanced Micro Digital Superquad Single Board o E FREE Business Software 
wit МЕРЕ TREE 74 EmpireI LIST $4888 ......... Only ........ 
Dual 68000 CPU S100-Super Fast—Save........... CALL М әй inis ERE 


We sell The Finest Hardware We sell The Finest Software 
AMERICAN wy COMPUTERS 
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LOWEST PRICE-BEST QUALITY 


NORTH STAR Horizon 2 DECISIONI . 


2-5'A" Disk Drives 

64K Doubie Density 
Factory assem. & tested 
Factory guaranteed 


A few left 
Low Price only 


$2499 


Powerful North Star BASIC Free “Тһе IBM-360 on the 2-80 & S-100 BUS!" 
Superb for Business & Science Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
HORIZON STANDARD IS NOW HRZ-2-64K QUAD system! GET BMW 
DECISION 1 + 65K Static + В" Disks. ..... i... ағара HH «йы, $4375 3377 

Factory Assembled & Tested List Only DECISION 1+ 65K Static « 2-7" Disks... scs .............. 4195 3149 

A DECISION 1 + 65K Stalic + 5" Disk + 5MB Hard Disk......... ...... 5990 4784 
Ногігоп-2-64Қ-Сцаа............. $3599 .. $2680 DECISION! user 195K Static + 5" Disk + 5Mb Hard Disk + MICRONX om 6428 
Horizon-1-64K-QHD Зори $5999 u $4559 рЕСІСОМ1-2-80--10-Ромшө......................... ...... 1294 
Horizon RAM ASM........ 32K = $424 64K – $594 
Big Sale on Multi-User Time-Sharing .. call MORROW 8" Disk 
English to Basic Translator....... .. $99 
North Star Hard Disk 18 Mb....... $5375 .. $4568 Discus 20 + CP/M 600K only $834 
North Star Time Sharing Multi User .. Call nens pl 2, t M 12 eg А 

| rives = +2 = 

Secretary Word Processor, 220... SSO. $y Discus даг COM ЖИИ 
Wordstar Word Processor........ .. $296 и безш чы Vas. шеді йы ы 
Floating Point Board............. $399 .. $339 
Oasis Multi-User Software........ SAVE.. call 
CP/M for N* Extrafeatures........ .. $230 | 
Micro Mike Software............. SAVE.. call BA Bn tod Biel Hard Disk 
Ecosoft Accounting MICROSTAT .. $265 List $4495 ytes ‘Only $3394 
Равебв|80.,..................... %600.. $515 Free СРМ + BASIC 
Extra Precision Basic............ .. $50 Lip ax 22225. Eu 55259 
Nord .................... " 4 S „лу 
Майтападег................... $299 А; $224 шайна мейді а ыы 
іпіоталеце”......--........... $399 .. $349 
General Гейдег................. $499 .. $429 
Accounts Receivable............ $499.. $429 InterSystems 
Accounts Payable............... $499 .. $429 
[ol ou, MERE $499 .. $429 2-80А CPU 4 MHz VI/0-1 - with interrupts 
Order Епігу.................... $499 .. $429 64K Dynamic RAM РОСП Disk Controller 
PROPAD „а. а ааай. $1499 .. $1274 Front Panel өйкені ненің 
МАЖА АШ ae Fea À List $3795 ........................................ Only $2839 


Without front panel as above only $2716 
Front Paneless Recommended for Business 


Save on Memory and Programs 


Systems Memory 64K AAT ..... 5459 Corvus Hard Disk............, SAVE Cat Novation Modem .......... $169 Which Computers are Best? —FREE. 
Systems Memory 64K Bank..... $555 SSM Video BAD VB3 ки. ....... $361 Memory Merchant 16K ......... $159 Insured Shipping at Low Rates. Call 
Мїсгоапдайо .................. 5985 Specirum Color ASM .......... $326 For Latest Prices, Details. We Beat 


Advertised Prices. 


Factory Guarantees Expert Advice 
AMERICAN <> COMPUTERS 
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Emulating the Keyboard 

For the entire firmware card to 
work effectively, it is necessary that it 
be able to make the computer think 
that its output is actually coming 
from the keyboard itself. The most 
straightforward approach, which is 
characteristic of most other emulator 
cards, is to disconnect the keyboard 
from the main computer and plug the 
emulator card directly into the key- 
board plug on the Apple II mother- 
board. In order to allow the keyboard 
to work under this scheme, the 
keyboard would be plugged into the 
firmware card. However, this ap- 
proach requires that the bottom of 
the computer be removed to provide 
access to the connectors. Installing 
the card in this manner is a rather dif- 
ficult and time-consuming procedure. 

An alternate approach is to tap into 
the 1/O decoding by removing one of 
the decoder ICs and substituting a 
jumper to the firmware card. The 
function of the missing device can 
then be performed selectively by the 
firmware card. When appropriate, a 


signal that would ordinarily enable 
some element of the I/O section of 
the Apple may be diverted to active 
memory on the firmware card. In 
particular, we can arrange to have 
location hexadecimal (С000 decode an 
address in memory on the firmware 
card; that is, when the computer tries 
to read the keyboard, it in fact reads 
whatever is placed into that location 
on the firmware card. 

This offers a few advantages. First, 
this arrangement makes installation 
of the firmware card much easier 
because the bottom of the computer 
need not be removed. Second, if it is 
designed so that the rearrangement of 
the decoding occurs only when the 
card is turned off, the keyboard latch 
and strobe arrangement will be left 
intact and will function in the normal 
fashion when the card is turned on. 
(This allows the card to directly read 
the keyboard and pass any keyboard 
input through as well. Third, this 
technique allows the firmware card to 
intercept references to the game- 
paddie ports, thus allowing the card 


PUT YOUR APPLE TO SLEEP 


Plug HIBERNATCOR into your APPLE power socket 


Plug ReatCiock into APPLE siot. 


Set ALARMCLOCK Interrupt Mode 


& Power OFF - your APPLE will WAKE UP (after sleeping for 


milltseconds ro months) - 


Boot up - Execute your program 


and if you wish, go back to sikap agam ңы. 
Your APPLE consumes NO Apwer while asieep NO over-heating 


AC POWER 
LINE. 


HIBERNA f OR 


AN Ж 
REMOTE 
SWITCHES 


АШАП АЯТ 
CONTROLS 


STANDARD арра Ш 


to do game-paddle emulation. 


Paddle Emulation 

If we want to allow the user control 
over the paddle input, some mechan- 
ism must be provided to simulate the 
game paddle. The most straightfor- 
ward method would be to install a 
variable resistor in the game slot that 
could be controlled by the firmware 
card, but this approach is fairly 
hardware-intensive. By carrying the 
substitution of memory for І/О one 
step further, however, it is possible to 
gain software control of the values 
obtained when the game paddles are 
read. 

The Apple's 100-kQ potentiometer 
inputs are read by means of timers. Іп 
normal operation, the position of the 
game paddle is read in the following 
fashion: the X register is loaded with 
the paddle number; the Y register is 
used as a counter, The process begins 
by setting register Y to 0. The МЕ555 
timer is then triggered by a reference 
to address hexadecimal C070. The 
processor then goes into a loop, in- 
crementing Y and checking address 
hexadecimal C063 — X (where X is the 
paddle number). When the timer runs 
out, it clears the most significant bit 
of hexadecimal address С063 +Х. 
When this is detected by the loop, the 
program exits the loop and uses the 
value of the Y register as the paddle 
value. 

With the firmware card, there are 
two ways to program the game- 
paddle value that is read by a pro- 
gram running on the computer. The 
first method (used by paddle modes 8 
through 15) begins by disabling the 
decoding so that each time the com- 
puter addresses hexadecimal CQ63--X 
it gets an address in the memory on 


HIBERNATOR - 


* AUXILIARY AC POWER QUTLETS 

* LED STATUS INDICATORS 

* CONTROL FROM: REALCLOCK, 
PUTS, 


IMI REALCLOCK 


* FOUR INTERRUPT MODES 

* PERIODS FROM MILLISECONDS TO MONTHS 
* APPLESDFT/INTEGER COMPATIBLE 

* AUXILIARY CONTROLS CONNECTOR 

* MACHINE LANGUAGE DOCUMENTATION 

* REALTIME RESOLUTION 1 MILLISECOND 


the firmware card instead of checking 
the actual hardware switch. The firm- 
ware card simply increments one of 
its own counters and then passes con- 
trol back to the paddle timing loop. 


TTL/ SWITCH IN 
MANUAL/SOFTWARE 
а OPTIONAL AC LINE FILTER 


Hibernarnr $79. HealCtock $190 Purchased together $259 (Add $12 for AC Line Filter } After the firmware card has been 
Hibernator & RealCluck also avallgble in kit farm. 


^ inar dr ccni muni accessed the desired number of times 
Instrucpon Manual available separately $10 deduc tile from FiaiC dock marche | 4 е the value in the Y register 15 


WARRANTY ONE YEAR un LAHOR and PARTS 
TG ORDER  Pieuse send cashier s check money order or persona! check Uil Cw 7 to Chena? equal to the desired value), the most 
significant bit in memory location 


Visa and Master Card add 3% һам & insurance nu S add $8 СА reatents su unes гл» 
hexadecimal С063--Х (in the 


SAVE $5 by gnclosang Unt ad eth your order or quate ret ай 
firmware-card memory) is set to O, 


Inuovarive MeAasunEMENTS Inc. P.O. вох 3873. San Clemence, СА 82672 Te). (714) 482-2174 
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А one-day seminar on Writing 
User Manuals That Sell 


You know better user manuals sell more software, bul how do 
you make better user manuals? How do you identify just the right 
details to motivate prospective users to buy? How do you organ- 
ize these details into a sequence that makes sense to lirst- 
time users while it provides ongoing reference to veterans? How 
do you format and package a manual so it's attractive enough 


Developed and conducted by software marketing 
professionals with over 50 years of collective expe- 
rience in writing software manuals for the commer- 
cial market, this seminar is loaded with facts and 
ideas on these subjects: 


Manual Design 

How to make content, organization, page layout, 
and document format work tà your sales advantage 
without spending a fortune. 


Training vs. Reference. Can one manual do both? 

How to implement the techniques of tutorial writing 
into a well organized reference format that provides 
easy access for later questions. 


Packaging That Controls Point of Sale 

How to make your manuals work for you at the 
point of sale to help the dealer present your software 
in its most competitive light-both on the sheif and 
on the demonstration machinae. 


Automated Manual Writing 

How to let the software document itself wherever 
possible, and how to use word processing systems 
effectively to obtain maximum value from automated 
publishing tools. 


. Seminar Manual 
All attiendants will receive a detailed 
"How To" manual on writing and pra- 
ducing user manuals for commercial 
use. Many past attendanis have praised 
the manual and other handout materials 
as being worth the price of attendance 

by themselves. 


Schedule: 
October 5 New York November 2 Denver 
October 7 Atlanta November4 Seattle 


October 19 San Francisco November 16 Dallas 
October 21 Los Angeles November 18 Chicago 
Only $145 With Our Guarantee 

Price includes lunch and materials. We оЙег a 10% 
discount for companies sending more than one person. 
Get Details Today! 

Space is limited so make your reservation now. Use 
the coupon to enroll now, or to get enrollment details, 
simply call Michele Keplinger (303) 471-9875. 


HOw IO SELLMORE SOFTWARE 


Nd "m Series ol 
rs bulletins 


art i r - 
to get allention yet clear enought b ai 


Тағ! 
And, how do you do all this at: а pace that Keeps up wilh your 
product release schedule? This seminar as the answers. 


If you're an individual software aulhor or a software company 
in the business of publishing or selling software, or if you'd like 
to be, you can benefil from this seminar. Unlike seminars that 
concentrate on the academic do's and don'ts of technical 
writing and formatting, this seminar gets down to the business 
value of Ihe user manual as a marketing and sales tool thal helps 
you get more users and keep them. 


cw» 


„=й! 


РготреЕПос ` 


833 Was! Colorado Avenue Colorado Springs, CO 80905 


See our software ad in this issue. 


How To Enroll 
Please reserve seats in (city) . —. 
—— ѕветіпаг on (date) 
Please check appropriate items: 
—My check is enclosed lor$.. . 1. - 
— You may charge $ to my Master Card. VISA... 
account number which expireson. . 198. 
Signature 
Names and Titles о! Registrants: 


Company Name 

Mailing Address & Telephone 

Tuition Refund Guarantee 

If you aren'l satisfied this seminar is everything we say ilis, 

just tell us in writing why you're dissatisfied, return the seminar 

manual, and we'll send you a full tuition refund. 

Ask About Our Other Services 

( ) Send information on other seminar offerings 

( } Send information on in-house seminars 

( ) Send information on the Prompt бос” structured 
documentation service 

{ ) Send information on Ihe Prompt Doc? Manual Maker 
software package 
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and control is again returned to the 
paddle timing loop. The loop detects 
the most significant bit (thinking that 
it is seeing the timer flag) and exits 
from its loop, carrying with it the 
value for Y that the firmware card 
wants it to have. This approach has 
the advantage that it will work no 
matter who writes the timing loop 
and what registers are used for 
counters. [t has the disadvantage, 
however, that it can actually slow the 
program down by interjecting addi- 
tional instructions into the otherwise 
very tight timing loop. 

The second method (used by pad- 
dle modes 1 through 7) takes advan- 
tage of the fact that most of the pad- 
dle timing loops examined (both in 
software written by Apple Computer 
Inc. and in other packages) seem to 
use either the X or Y register as a 
counter. Because this is the most 
convenient method for doing paddle 
timing and allows the highest resolu- 
tion, it is reasonable to assume that 
one of the two registers will be used in 
most or all software paddle timing 


COMPUTERS 
АТАР!" 8007 
COMPUTER SYSTEM 


( UN &00« 1K 569900 


ә \ “200 Computer w/48K 
=) gist " 
| ЗЕЕ | 9 79000 


ATARI PERIPHERALS: 


Prntet B358 - 65009 ^ Asiaren 

" Мазза Com > 32 50 
. Sup Вк Out 

. Assam Pi - 4900 
" Slat Raiers - 45-6 
32и RAM- 17895 . Basketball- 2800 
Hmc Cart- 4900 ^ Chess ~ 3200 


Pac-Man—-*36.95 


Axyy stick fpr} 


Ф HARD PLASTIC € 


2 
5 V4 inch — "2 5.00 


Бінеһ--- $4756" 


Bare Bones APPLE II 


—48K RAM= 


м/с | 
/ Keyboard 6 


« 5450. 


Pwr. Supply 


1982 
(2vol.) 


Keghaard 
| $73.95 


балып - Reference Mani 


: $12400 * $1800 
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8522 — 15.25 
8255 "5,95 
3748.8 -“3100 
Mceapo —" 7.79 
мсєвог - "1495 
mceaso -4,50 
MC6821 - 4,95 
6331—- 41.25 


әаествафеоған 


4116-2--- 8/ 1200] 
E 2716i5v]—- 3.75ea. 
2732(5у)-- B.75ea. 
28532(5у)--- 8.75e3. 
Z80 A CPU 52593. 


$59.95 
Diskette SALE ! ! || 


SS/SD $22.00 2500 
SS/DD 2740 3040 
Ан roswitch: Power Supply; APPLE ! DS/SD o 
ы DS/DD 3240 3740 


loops. 

Based on this assumption, the firm- 
ware card immediately checks the 
values of the X and Y registers when 
address hexadecimal C070 is first ac- 
cessed. It then returns control to the 
loop and allows it to complete one 
cycle. When the loop accesses address 
hexadecimal C063--X, the firmware 
card is again activated. It then checks 
registers X and Y to see which of the 
two registers has changed. The pro- 
gram assumes that this is a counter 
and then loads the desired paddle 
value into that register, sets the most 
significant bit in address hexadecimal 
C063 +X (in the memory on the firm- 
ware card), and returns control the 
Apple paddle timing loop. 

The loop immediately discovers 
that the most significant bit is set and 
breaks with the value in the register 
as the "paddle timer value." In this 
manner, the software routine can 
very quickly inject any paddle value 
into any program. If software is 
discovered that uses other registers, a 
more complicated search routine can 
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be used to find the proper register to 
“stuff” (store) with the desired paddle 
timer value. The end result is that in- 
dividuals using only a single switch or 
other alternative input techniques can 
control paddle movement, through 
the firmware card, for games, draw- 
ing routines, and other software ap- 
plications. 


Where Is the Top of Memory? 

A drawback of the I/O RAM ap- 
proach is that the address hexa- 
decimal C000 becomes an element of 
RAM, which could fool an operating 
system trying to find the top of 
memory. This does not happen with 
DOS, but it does happen with Integer 
BASIC in ROM, if that language is 
started with control B. The solution 
in this case is to specify HIMEM. The 
problem doesn't arise, however, if the 
disk system is used. 


Cassettes and Interrupts 
The cassette-input address hexa- 
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Welcome to the third dimension 


IBM Parsonal 
Apple Н" — Computer** 


3 Axis Space Tablel 

{software included) $475.00 - 

4 Axis Space Tablet 

(software included) 5595.00 5595.00 
VISA, MasterCard and C.O.D.s accepted. 

CT residents add 7.5% Sales Tax. 


"Minimal Configuration: 48K, Applesoft, DOS 3.3 
“Minimal Configuration: 64K, Game Ho . 


color/graph cs adapter 


Apple and Appie П are Trademarks of Appie Computer Inc 


in computer-aided graphic design. 


Introducing The Space Tablet" What's more, specially written 
from Micro Contro! Systems. The first — software allows you to rotate and 
three-dimensional spatial digitizer rescale drawings instantly —or 
compatible with Apple II^ and IBM even compose one drawing from 
Personal Computers. several components. All at a 

The Space Tablet lets you inter- fraction of the price you'd expect 
actively record x, y and z coordi- to pay. 
nates of any object- even one that Applications for The Space 
doesn't really exist 2 then allows Tablet are truly unlimited. Design. 
you to manipulate any or all of those Engineering. Architecture. Science. 
coordinates with the push of a but- CAD/CAM. Graph reading. And so 
ton, A fast, practical way to play much more It can even be used as 
“what if?” in any design situation. a two-dimensional digitizer. 


Сігсів 420 an inquiry card. 


Let us help you enter the third 
dimension in graphic design. Call or 
write and we'll tell you how The Space 
Tablet can work for you 
Micro Control Systems, 

230 Hartford Turnpike, Vernon, CT 
06066, (203) 872-0602. 


decimal C060 is one of the addresses 
that would generate an interrupt. 
Because the cassette-input routine is a 
critical timing loop, interrupts make 
the adaptive-firmware card incom- 
patible with the use of cassettes; 
therefore, don't use the card in a 
cassette-based system. The problem 
doesn't exist with a disk system. 


Serial Processing and the Disk 
The current version of the card per- 
forms serial processing using the 6502 
and a software routine. This general- 
ly requires a direct-interrupt capabili- 
ty in order to implement the timing 
necessary to handle the serial input 
data. А direct-interrupt capability, 
however, can interfere with disk ac- 
tivity and could be catastrophic if it 
occurred during а disk-write routine. 
A flag is provided, with the serial- 
input routine, that is set to READY 
each time the card is enabled and is 
set to BUSY whenever the program 
exits from the card. As a result, input 
is only allowed to the card when the 
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minicomputer 
performance at 
microcomputer prices 


System 150 This popular and powerful 
desktop computer is well suited for 
business, scientilic, or engineering 
applications. Its IEEE MULTIBUS™ 
structure and optional IEEE 488 
instrumentation interface allow a wide 
variety of penpherals to be used. 


System 100 This high performance 
companion of the System 150 can be 
expanded to 32 intelligent ports and large 
capacity SMD disk drives 


Software Concurrents integral" 
database and menusystem greatly 


accelerate the development сі applications. 


Full UNIX" System 3 wilh no 
compromises 15 ready 


Concurrent can discuss your needs and 
help you select the proper configuration. 
Please write or call (513) 281-1270. 
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card is active and the disk, therefore, 
is not. This still leaves a slight 
possibility that serial-input data 
could come in immediately after the 
flag is set to READY and the card is 
shutting itself down. A direct inter- 
rupt that would reenable the card at 
this point would cause no problem 
because the card would barely have 
been deactivated, and there wouldn't 
be sufficient time to get into a disk- 
read cycle. 


Some Aids Don't Have BUSY 
Some serial-output aids do not 
have BUSY lines and thus would not 
heed the BUSY signal. This would 
lead to the aids' interrupting the com- 
puter at random, possibly during 
disk-read cycles. To avoid this situa- 
tion, the card generates a second 
signal that totally closes down the in- 
terrupt capability of the serial line Y; 
second after the card is disabled, This 
is long enough to allow any close- 
following serial input to be picked up 
and processed (by enabling reading of 


yee eeerepean eabebe sein x 


Motorola 68000, 256K memory, 10MB Winchester 
disk, 760KB lloppy. terminal, system soltwarea. choice 
ol Pascal. FORTRAN, C, Assembler BASIC. COBOL 
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MULTIBUS іе a trademark ol INTEL Corporation 
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OPTIONS: graphics. printers, IEEE. 488 instrumen 
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the firmware card) but not long 
enough to allow the computer to get 
itself to the point of writing to disk. 


Conclusions 

With a little finagling, an adaptive- 
firmware card can be developed at 
low cost that can provide essentially 
transparent control of a microcom- 
puter while offering a wide range of 
input algorithms to accommodate 
disabled individuals with varying 
physical abilities, In order to achieve 
this result, however, it is necessary to 
take advantage of traits unique to the 
microcomputer. As a result very few, 
if any, of the specifics of the board for 
the Apple II would be transportable 
to other systems. The system, by its 
very nature, is also not fully trans- 
parent, 

However, for those individuals 
who have Apple II microcomputers 
and who want access to standard 
software progams, using one of the 
input techniques supported by the 
adaptive-firmware card, the card can 
provide an effective, flexible, and 
relatively low-cost solution. # 


For additional information on the 
adaptive-firmware card, please send а 
self-addressed, stamped envelope to: 


The Reprint Service 
Trace Research and 
Development Center 
314 Waisman Center 
University of Wisconsin 
Madison, WI 53706. 


The original firmware card was 
developed in conjunction with the 
Maplewood School Computer Project, 
Edmonds, Washington. Assistance in 
the final development and dissemina- 
tion of the adaptive-firmware card has 
been provided by the Trace Center's 
Commercial Facilitation Program, 
University of Wisconsin, under funds 
provided by Cerebral Palsy Inc., of 

| Green Bay, Wisconsin, and Grant 
G008200049 of the National Institute 


| of Handicapped Research, U.S. 


Department of Education. 
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User's Column 


Letters, Pascal, CB/80, 
and Cardfile 


Jerry gives one man's opinions on a variety of subjects 
that interest computer users. 


"You're going to regret that silly 
column," my mad friend used to say. 
"People won't really read it. They'll 
sort of read it and then send you nas- 
ty letters refuting things you didn't 
say, and they'll be indignant about it, 
too." 

"Come on, you encouraged me to 
write this column!" 

"So I did." 

"So what do 1 do?" 

"Give me the letters, I'll help you 
answer them." 

My mad friend was right in his pre- 
diction but alas cannot help me with 
the mail. Fortunately, things aren't as 
gloomy as he predicted. Some of my 
mail is reasonable and informative, 
and a lot more is at least 
informative. ... 

What, though, do I do with the let- 
ter that begins "I thoroughly enjoyed 
your column of xxx, but have you 
tried a Frammistan 9 running at 6.7 
MHz with the model 3853.47 I've had 
one for five months and never had a 
glitch. . . ."? 

While I'm grateful for descriptions 
of systems ] haven't access to, I can 
hardly write about them; by its very 
nature this column has to concentrate 
on equipment I have and programs I 
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either use or tried and didn’t like. 
Now I know in a sense this is unfair. 
In an ideal world I'd have nothing to 
do but play about with computers 
and programs and write absolutely 
unbiased accounts complete with 
benchmark times and bug reports; 
but this isn't an ideal world. 

There's a limit to the time I can 
spend bopping about with computer 


If you're wondering 
why ! didn't answer 
your letter—read on. 


systems, the number of computer sys- 
tems І can own, and, indeed, the 
number І can use no matter how I get 
them. There's a limit to the number of 
programs І can review and the lan- 
guages I can learn. These aren't limits 
Ilike very much—left to my druthers, 
l'd spend several hours a day playing 
with computer systems—but they're 
pretty absolute. I am primarily а 
book writer, and every now and then 
] have to deliver a book. There's no 
help for it. After that, my copious 
free time is divided among a number 


of important—well I think they're im- 
portant—activities, I am, for my sins, 
an official of the Science Fiction 
Writers of America; the secretary of 
the L-5 Society (an outfit you ought 
to join; send $25 to L-5, 1620 E. Elm, 
Tucson, AZ 85719, and tell ‘em 1 sent 
you); chairman of the Citizen's Ad- 
visory Council on National Space 
Policy; member of the Board of the 
Los Angeles Science Fantasy Society; 
and hikemaster of my local Boy Scout 
troop, and if you're wondering how 
any human being can do all that, so 
am 1 after listing it. 

Now I'm not looking for pats on 
the back (in truth I ought to give up 
one or another of those activities 
since I can't give all of them the time 
they deserve), nor сап | really excuse 
my inability to answer all my mail. 
But as they taught us way back when, 
there's never an excuse, but there may 
be an explanation, and if you're won- 
dering why I didn't answer your let- 
ter, now you have an explanation. 

The upshot is, of course, there are 
good hardware systems 1 have never 
described in this column. Some I 
never heard of, and even if I had, it's 
certain I can't buy every system that 
comes out, Some І have heard of, 
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with sufficient negative comments so 
that I've little interest in further inves- 
tigation—yet in fairness [ can hardly 
pan something І have no personal ех- 
perience with, The bottom line is I 
don't at all mind your telling me 
about your favorite system or pro- 
gram, but do understand that | may 
never be able to write about it. That's 
not optimum, but I don't see what I 
can do. I really am dancing as fast as] 
can. 
Now for specifics. 


Drive Along Little Doggie 

Have I been too hard on 5%-inch 
disk drives? A number of corres- 
pondents tell me I have. Some І can 
ignore, such as the reader who sent 
the letter accompanied by a catalog of 
software sold only оп  54-inch 
disks—I don't ignore him because of 
the obvious self-interest, but because 
both the cover letter and the catalog 
are illiterate, making me wonder 
what the program documentation is 
like. But there are also sane letters. 


The most rational says, "You do need 
two disk drives with at least 250K 
bytes of memory to do much of any- 
thing, and three drives are required to 
run many programs rationally . . 
[but] a 5%-inch [disk] is more conve- 
nient than and just as reliable as an 
8-inch [disk]. Speed is slightly slower 
when transferring large files, but the 
difference is hardly noticeable during 
normal operator interaction. One 
8-inch drive is nice to read the 
original CP/M disks, but the only 
real requirement is to pick something 
that Lifeboat supports. À hard disk is 
where we are all going anyway, and 
the basic requirement is to get pro- 
grams in and data back out." 

Let's look at this a chunk at a time. 
First, one 8-inch drive is silly; there 
are few power-supply cabinets built 
for a single 8-inch drive, and if you're 
going to get one, you might as well 
get two and be done with it. Inciden- 
tally, I still strongly recommend the 
Qume DT-8s; double-sided and 
double-density, they store over a 
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megabyte per disk, and with a Com- 
pupro controller, they're very fast. 
My friend Bill Grieb of System Inter- 
face Consultants has had good experi- 
ence with Qume disks in the Inte- 
grand 5-100 box, a package contain- 
ing a seven-slot bus and two drives in 
a box smaller than the one my 
Cromemco 2-2 occupies without 
drives. The point is, if you're getting 
one 8-inch drive, you might as well 
get two. You just don't save that 
much money or space. 

Second, my correspondent rightly 
states that you can't get along with- 
out top-of-the-line 5%-inch disks: 
that is, disks that hold 250K bytes of 
memory and more, which is to say 
hold 40 tracks and are double den- 
sity. Unfortunately, those aren't 
cheap. They are smaller than 8 
inches, which is the only "conve- 
nience" I know of; but three of them 
take up only slightly less room than 
two DT-8s. 

Third, my experience with 514-inch 
reliability is not his. True, I was 
working with experimental stuff in 
the Dark Ages (two years ago); thus, 
І might be wrong. The fact remains 
that a 514-inch disk is nothing more 
than the inner 40 tracks of an 8-inch 
system, and the inner tracks are the 
least reliable. 

But to me the fatal flaw is the lack 
of any standard format in 5%-inch 
disks. With 8-inch disks, CP/M is 
CP/M, and everyone can read each 
other's data files. Alas, that's not so 
with small disks. 

Now it's true my Godbout system 
cannot read double-sided double- 
density disks created by my son's 
CCS (California Computer Systems), 
even though both use Qume DT-8 
disk drives and, in general, each disk- 
controller manufacturer has his own 
double-density format that's unread- 
able by any other controller. How- 
ever, nearly all 8-inch systems I know 
of can read IBM 128 bytes/sector, 
single-sided single-density disks, 
meaning that I have access to most of 
my friends' machines and they to 
mine, There's no comparable stan- 
dard with 5%-inch disks and thus 
communications are considerably 
hampered, 
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Microsoft Ramcard 64K for IBM-P.C. ........ 369.00 Smith-Corona ТР-1-....................... 649.00 
Microsoft Hamcard 16K for Apple ........... 139.00 WewleB gU) ............................ 559.00 
МЕС 3510 or 3530 Әріпугійег,.,............ 1675.00 WiBeideo ӨӨБ............................. 735.00 
МЕС 3518 SOTTO? ...................... 1695.00 татшаға БЮ ............................ 929.00 
МЕС 7710 or 7730 Spinwriter ............... 2295.00 Transtar Model 140 ....................... 1295.00 
МЕС PC-8023 Ртгіпівг...................... 489.00 Videx Videoterm 80 Column Card for Apple li. 259.00 
МЕС JC1201 М(А) - Color 12" Monitor ....... 329.00 

NEC GREEN JB1201M - 12" Monitor ........ 
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80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, centronics-style parallel 
port (RS232 optional), 136 col., includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 21 lbs., 110 volt only. 


SOFTWAHE 


Omega carries software by the following companies: 
e American Business Systems е Ashton Tate e Dakin 5 
e Innovative Software % Micropro * Microsoft 

e Sorcim % Stoneware е Visicorp (Personal Software) 


MAGNETIC MEDIA Y^ 


Omega carries diskettes (5v4" or 8") by the listed companies: 
e Dysan е Maxell е Scotch е Verbatim 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
All Equipment Factory Fresh w/MFT Warranty 


Prices do not Reflect Shipping Charges 
ACCESSORIES Mass. Residents Please Add 5% Sales Tax 


Omega carries accessories for the Apple Il by the 
following manufacturers: 


e D.C. Hayes е Microsoft е Tymac PRICES ARE SUBJECT TO 
е М & А Enterprises e Videx CHANGE WITHOUT NOTICE 


We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 


OMEGA SALES COMPANY 


430 PEARL STREET, STOUGHTON, MA 02072 
(617)344-6645 TOLL FREE (800) 343-0873 
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| Diskettes 


| Rely on Scotch* diskettes to keep your walu 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-Iree, The ow 
abrasivity saves yout read/wrila heads 
ЕТһеуте compatible with mast diskette drives 


өзен x | 
yas 


(800)235-4137 
5 


PACIFIC 


” ama Уч |ы ow 
(RUSSE UT 


Srore-of-rhe-orr 8” disk drive subsysiems 


give you а remarkable 2.4 MD in the space 
of a single-drive cobiner, 4.8 MD storage 
copaciry in ће space of o 2-drive cobiner. 


Perfect add-ons for IBM Apple. Radio Shack | 
ond all 8" Shugor companble computers, | 


Introductory Price Вата! 

$1695 $1595 

- $2995 93495 

2-Ёнтча Hontonsal 61760 $2050 
жете power switch option = $30/drive 


Columbia microSystems, Inc. 


905 E. Broadway, Columbia, MO 65201 
(314) 875-8900 
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Elegant Calculations with 


EASYPAK" 


EASYPAK is a library of routines in 
FORTRAN-80 for performing scientific 
and mathematical functions including: 


ә Vector and Matrix Operations and 1/0. 


• Linear? Nonlinear Equations and 
Regressions. 


* Optimized Least Squares. 
* Eigenvalue, Eigenvector Problems. 


EASYPAK includes interactive test 
programs. 


Р N BRIDGE 


b. Pp Computer Company 


DIVISION OF sea Date Corporation 
One Bridge Street, Newlon, MA 02158 
TEL. (517) 244-8190 TLX: 95110? 
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I agree that we're all headed for 
hard disks. The clutter here at Chaos 
Manor (I now face three sets of dual 
8-inch disk drives plus two 5%-inch 
disk drives plus a hard-disk drive) 
tempts me sometimes to reduce the 
size of everything; but I want more 
software than Lifeboat can supply, 
and І don't know what format of 
5%-inch disk to buy, so 111 stick with 
at least one pair of DT-8s, hard disk 
or not. 

Finally, there's the safety factor. 
You may trust your hard disk, but as 
far as I'm concerned, ту text isn't 
really safe until it's written onto а 
disk and the disk is put in a nonmag- 
netic metal box on the other side of 
the room. Little disks just don't hold 
enough text, nor do I have that much 
confidence in them. 

All told, then, I'll stay with the big 
floppy disks. 


M & Nsand Áre You a Compiler? 

I've previously mentioned my 
Compupro M-Drive, which we've 
designated as drive “М” and 
Semidisk, which became drive "N." 
For the few who don't know, these 
are two different schemes for fooling 
your computer into thinking that a 
big block of memory is a disk drive. I 
doubt that Гуе sufficiently praised 
them. Both Compupro's M-Drive and 
the Semidisk system work so well 
that you don't notice them. 

The Compupro system is marginal- 
ly faster than Semidisk's, and the 
Compupro memory can be used as 
ҚАМ  (random-access read/write 
memory) for your 8088 when you use 
your 8085/88 that way; but the sys- 
tem requires a Compupro disk con- 
troller and an 8085/88 processor. 
Meanwhile, Semidisk is plenty fast 
and can be used with any CP/M 2.2 
5-100 bus system, no matter what 
controller and processor are being 
used. And having them can change 
the way you do things. 

There are times when I am willing 
to take Pascal and stuff the language 
into a culvert. There truly are times 
when I completely agree with my late 
mad friend, who thought Pascal use- 
ful for classroom exercises, par- 
ticularly in places that didn't have 


computers for the students to work 
with, but not much use for practical 
programming. Lately I've been help- 
ing my son Alex and his classmates 
work on the Workman and Associ- 
ates’ Pascal Introduction Package: 
they’re taking standard programs out 
of standard textbooks, such as Peter 
Grogono's Programming in Pascal 
and the Kernighan and Plauger classic 
Software Tools in Pascal, and getting 
them to run with Digital Research's 
Pascal/MT + and Sorcim's Pascal/M 
compilers. And the job is driving me 
nuts. Alex and his friends will earn 
every nickel they make. 

Pascal really and truly expects the 
programmer to be a sort of precom- 
piler. Consider error messages like 
"Error number 6: Illegal symbol 
(possibly missing ‘;’ on line above)" 
and "Error number 51: “=, 
expected.” Pascal/MT+ even shows 
you precisely where these errors are 
expected, and usually the compiler is 
right about the guesses, too. 

5o why don't the compilers simply 
supply the needed symbol Especially 
when they found “=” where they ех- 
pected ":="? Now it's true that you 
don’t want to depend on compilers to 
do your thinking for you. You really 
ought to go correct the program. But 
I don't see why they can't give you 
the specific error message, plus say 
"following assumption imple- 
mented," and show you what they 
did, then continue with the compila- 
tion. That way they would catch 
nearly all the trivial errors in one 
pass, and then you could go back and 
correct them all at once rather than 
having to load the editor, add a 
semicolon, exit the editor, compile 
until the next trivial error, etc., ad 
nauseam. 

We have both M and N drives (on 
the same machine; if you type in “PIP 
M: —N:.", the result is blindingly 
fast), and thus the cycle isn't so long 
for us. After all, the disk-access times 
are pretty short, so we're not waiting 
for the editor or the compiler to load 
or the editor to write to disk. I think I 
would probably have given up on 
Pascal without them. 

It isn't just the trivial errors that 
make Pascal hard to use. Although 
the compiler's intolerance for trivial 


Peripherals 


FANTASTIC PRICES! 


Unlimited... OUR FAST SERVICE, PRODUCT 


SELECTION AND OUR CUSTOMERS' 


SATISFACTION MAKE US 41. 


ZENITH 


2-89-48K 
Z-90-64K DO 

Z-19 Terminal 
2-121 Monitor 12" 


ATARI COMPUTERS 


Atari 800 16K 

Atari 400 

Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 

Star Raiders 

16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 


NEC PRINTERS 
7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 


NEC DOT MATHIX 


PC-8023 $474 


Call for prices on ribbons, etc. 


MORE PRINTERS 


Anadex 9500/9501 
Anadex DP-9000 

Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 
Tractor (OKI 80 + 82 only) 
Diablo 630 


MONITORS 
Sanyo 12” GRN Phosphor $266 
Sanyo 12” Black + White $239 
Amdek 12" 300 GRN Phosphor $149 
Amdek 12" Color $319 
Amdek Color 11 $779 
NEC 12" GRN Phosphor 


МЕС 12" Color 
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EPSON PRINTERS 


MX-80 w/Graphics CALL 
MX-80 FT (Friction + Tractor) CALL 
MX-100 (15" Carriage) CALL 


Call for prices on 
Ribbons, Cables and Interfaces 


NEC-PC 8000 
Series Microcomputer 


PC-8001A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 


Call for Software Prices 


FOR THE LOWEST 


PRICE CALL 


TOLL FREE 


1-800-343-4114 


ORDERING INFORMATION 


Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship- 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per- 
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub- 
ject to revision. C.O.D.'s accepted. 


For service, quality and delivery call: 
PERIPHERALS UNLIMITED 


(617) 655-7400 
62 N. Main St. * Natick, МА 01760 
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mistakes seems to me a mistake, one 
assumes that study and practice will 
overcome that. Nor am I certain pre- 
cisely what is wrong; but here I'm 
watching students who've been work- 
ing with Pascal Юг four years take 
hours and hours to debug programs 
copied from a standard textbook 
recommended by the compiler writer. 
That's portability? 

| suppose І shouldn't complain. 
Alex expects to make a lot of money 
off his Pascal lessons. When he first 
started working on the concept, I 
wasn't sure it would be worth what 
Workman said he'd have to charge; 
but that was before | got involved in 
helping out: that is, Alex had some 
exams coming up, so I volunteered to 
type in a couple of Grogono pro- 
grams and get them running. They 
were, after all, simple programs, and 
all that was needed was to copy them 
out of a book, to spend an hour or 
two typing, and perhaps to put in an 
hour debugging. . . 

Hah! Didn't work that way at all. 


First, even with Semidisk it took 
longer than I'd have thought to get rid 
of all the trivial errors. Then the fun 
really began. There are more obscure 
errors and faults in Pascal than you 
can dream of, even if you spend 
weeks studying a good introductory 
text like Grogono's. 

For example: "Error number 253: 
Procedure (or program body) too 
long. Reduce the size of the procedure 
and try again." 

| searched the index in Program- 
ming in Pascal, Digital Research's 
Pascal/MT+ documentation, and 
Sorcim’s Pascal/M document. Nary a 
word about this, or at least none I can 
find. Programs that will compile in 
Pascal/MT-- give you error 253 in 
Pascal/M. You fix that by shortening 
the program, which you can do by 
taking a number of messages that are 
delivered only once and putting them 
into a procedure (although it's a bit 
silly to call a subroutine just to read 
the instruction messages). Of course, 
the procedure was (trivially) wrong 


the first couple of times. Then the 
random-number generator Grogono 
uses wouldn't work because he uses 
the integer 65536. Mike Lehman, who 
wrote Pascal/MT +, told me on the 
phone simply to change that to 
65536.0, thus changing it into a float- 
ing-point number; but that doesn't 
work either, because Pascal will not 
do implicit type conversion, and we 
needed the MOD (get the remainder, 
or modulo) function, and Pascal 
won't let you do the MOD function 
unless you're dividing by an 
integer. ... 

So, we wrote a "get remainder" 
procedure, only that ran into con- 
flicts of variable types. 

Then we tried a different random- 
number generator and went through 
the Grogono program to document 
where and why we changed variables 
from integers to real numbers, and 
after about three times as much time 
and work as Га expected, that pro- 
gram is done. There are a lot more 
like that in the package Alex did; and 


YOU CAN SAVE UP TO 40% WITH RCE WARRANTY /SERVICE . . . OUR SPECIALTY | 


APPLE HARDWARE 


MICR SEI DISE DEIS 
CERES B Ud ШЕР ACENIENI) 
A jo 


LOOKING FOR A MAIL ORDER APPLE"? 
HAVE WE GOT SOMETHING FOR YOU! 


1-800-547-2492 


IN OREGON CALL 
FOR TECHNICAL ASSISTANCE 
(503) 479-4711 or (503) 479-4150 


400 
800 


ORDER: 


ATARIA 


EPSON w/GRAFTRAX 


MX-80 $439 
MX-80FT 5539 
MX-100 $699 


RANA 
DRIVES 


TERMS 


SHIPPING. Add 7% of бай {тулы апе Cor UPS brown (штампы) ін 6% Тағ UPS hiue {аш}, Parcel Prit, 


£r any specia] pirangemea 


FAYMENT: Cashier Y checks, certi ied checha, money urdert, Jed bank wid гъ homini Асет еб. 
War anyer funds їп US National Bank of Ovegon, Saeth Grants Pax» Branch. Credit REE, account 
fiumber ЕКА 01.980. Add YR Jor View А Master Charge. Allow JU days for 
REFUNDS 10% restocking charge on all returns pv gxchampes No retundu on opened матада, Call fut 
GUARANTEE Al products wiih (ull maeutactutet s warrant), Samye and Apple warranty axsailabie. 

We haug full requir әлі rsácr Facilities Гое al) electronic repairs miih HP, D'ynean, Интерн, Sanyo and 


| 


560G Printer 
Prism 80 w/color 
Prism 132 w/color $1549 


Controller - 4 Drives - $119 
Elite 1- $379  Elite2- $499 


CONT RGLELR 


ARCEM 
GOWER ARR ALPAPINE 
ЕК RAM CARD 
MICROSOF TOK MFC 


ORE eR bor 
ME eu ponens 
$289 AUTO CAT 
$665 ЫТА 
b Т 

1.0.5. SPA 

$999 R: 
$1249 


16K 
16K 


4154 MONITOR 
ON 


УзА 3.2 


SMART OPEM (MAYÉ [ 


NVERTER 
TROLIN. IO CARD 


RISANYO) 
SAN 


ETRA 
POWERLINE FROTECTOR 


ATARI HARDWARE 


410 PROGRAM RECORDER 
VE 


B27 FRINTER 

B25 FRINTER 

5810 MODEM 

SSO INTERFACE MODULE 

B47 6K MEMORY EXPANSION 
MICROTCK SIK 


SOFTWARE 


VISICALC (АТАЙ!) 

BASIC (ATARI 

VISICALC 

VISIDEX 

VISIFLOT 

VISITERM 
VISITREND/FLOT 

v ISIPAC 

DESK TOP en = 

DESK TOP F 

MICROLAB DAT fa FACTORY 
D 8 MASTER (STONE WARE} 
WOR “Е-ТЕХТІ) 


ROSTAR 
BP). SOFTWARE (нас) 
STOCK FILE iN ENTORY 
SARGON CHESS 


GALAXIAN 
VERBATIM DISKS 


p rm 
{ме ач da 


MAXELL DISKS 
THU SOURCE 


uf —# э) DR ^ er 


MINIMUM ORDER $100.00 MINIMUM SHIPPING CHARGES—$4.00 


г реғылад checks iy cw 


1 


Appie Erasme and сет Га apr For any technical serene cali Інген fec irrnt adviet or ques ina 


right on ther benches at { 405] 479-41 $0, 


REPAIRS: (ші al warrznty guarantee: Labor WO Jays from Шығ od pom беген, ӘП days ien parts, Са 
Тағ 3494214 em чино gusranberd dacount repair and d uei. wen re, 


Wa have been Фер 
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ng «Мөл expert Por 12 years and lave 
“а Unigue Combination of 
Quality Products, Competitive Prices. and Service” 


itl 


PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 


WRITE FOR CATALOG 


RALSTON-CLEARWATERS 
ELECTRONICS 


536 N.E. 'E' Street e Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS | 
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BISON 


PRODUCTS, INC. 


A CALIFORNIA CORPORATION 


We're Bullish on Low Prices 
Bison Products, Inc. carries most every produci you could wart for your business or personal computer- AND - we give them іс you ві 


prices that are LOWER than anyone elses COMPARE our total price for the equipment you want ta anyone elses total price and youll 
agree {tthe items you want are not listed іп this ad, call us for the current price. 1 you find an advertised price that is lower than ours, call 


us and we'll try to beal Н, 


Send Mail Orders To: 
Р О Box 9078-184 
Van Nuys, California 91409 


Orders may be picked up at: 
16708 Roscoe Büulevard 
Sepulveda Calllornia 91343 


For Questions or Phone Orders Call: 
|2131 891-5702 


Most orders shipped within 3& nauis or receipt of cash or certified chack VISA and MasterCard accepted 
All mgircnandise nay in factory атое wilh manulacturers warramiee 
Corporate and School District P 2 s accepted sunpect fo credit approval, Enclose lnancial statement with order 
Catifomia residents add Sales Та» Shipping charges added lo all order 
For Fliiher Information Please Circle Pedder Service M 55 


COMPUTER SYSTEMS 


HAR PCB, ,,..,............. Meroe 5725 
Commodore VIC 20 Personal Computer System ... $238 


Products For Apple Computers 


Here аға some of the products BISON carnes for Apple 
Computers. 1 vou don't sea what you want here, give us а 
call 


16K RAM Card for Appie И ...... ——— В 
Videx Videoterm w/Soltswitch ...... — r». $ 258 
Microsott 2-80 Softcard w/CP/M алһа Rura. Sp 5 25] 
BISON Disk Dnve w/33 Controller ............ 5 459 
BISON Add-on Disk Drive ...... o'i ardt ee 5 348 
Parallel Printer Card with Catia... ...... ТРЕ TM 
О. С. Hayes Micromodem !.....  —— 5 270 
| Novation Apple Cat Мәйет................ ..5 225 


For more Apple information. circle reader sernce card # 52 


Products For IBM Personal Computers 
Tandon Single-Sided Disk Гита .............. 5 255 
Tandon Double-Sided Disk Drive w DOS Patch .. $ 485 
Tandon Double-Sided Driva 


w/BÜ Tracks & DOS "Noten: — MUTTER $ 595 

AST 64K RAM Card... — M ee 4... 9 385 

9-piece sel of 64K RAMs . — v». 9 TO 

For more ІВМ informalen circle reader semice card & 53 
PRINTERS 


BISON carries all of the major brands of pnnters |f you 
need help choosing the proper printer for your needs, call 
and talk lo one of our suppor technicians 

EPSON MX-80 Type 111 with Graftrax Ріцз....... 5 412 
EPSON MX-80 F/T Type 11! with Grattrax Pius....$ 522 
EPSON MX-100 with Grattrax Plus ,...........5 675 
NEC PC-B023A Friction & Tractor w/Graphics..,. S 485 
Okidata Microline 82A with Tractor - 80 Col .....5 460 
Okidata Microline 83A with Tractor - 100 Col..... 5 685 
Okidata Microline 84PS - 200 cps Par/Ser ....... $1125 
C. itoh Prowriter - Parallel ......... . 5 485 
С itoh Prowriter - Parallel бегін! ,.,...........5 810 
С. Itoh Ғ-10 Starwriter = Parallel - 40 cpa ........ 51395 
C. tton F-10 Starwriter - Sanal - 4Qcps ......... 51485 
Brother Daisy Wheel Pnntor - Parallat ,......... 5 855 
Brother Daisy Wheel Printer - бегіп!.,..........5 895 
For more printer information circle reader service card й 54 


MONITORS 
BMC International 
* 12" Green monitor with P-31 phospher 
"18 Mhz" Excellent for 80 column display 
BMC 12" Green Monitor ,.....»........».....% BB 
* 13" Color Monitor" Audio and Video 
* 270 Line resolution 
BMC 13" Color Могиог............-.. 
AMDEK Monltors 
* 12" Green Phospher 
* Non-Glare 
AMDEK Video 300.,.,................Са! for Price 
* 33" Color Monitor AGB Input 
* For ІВМ/МЕС/Арріе 
AMDEK Color ..,......... sesso. Call for Price 
AMDEK Color I bw m iw M $ ROAR Ro b ho Bh 4 % | Cail for Price 
AMDEK Color .................. „> Gall tor Price 


-wumumasax 


— ЩЙ 973 


МЕС 

МЕС 12" Green Мопиоғ.....................9 159 
МЕС 13" Color Monitor ...... ———— $ 325 
NEC 13" RGB Color Monitor... liil rr .-..9 815 
?ЕМІТН 

Zenith 227 Green MONRO ....-.,..».....»...». 9178 


TeleVideo Products 


Tela Video computer terminals and desktop computer sys- 
tams-high price features at low prices 

TeleVideo TS-802 Computer system 

* ВАК. 4 Mhz 2-В0А. CP/M  * Dual Floppies, 720K Total 

* Same CRT and Keyboard as Televideo 950 Terminal 

* Network Expansion Capabilities 

Televideo 78-82 .......... —————M9 >. 
TeteVideo TS-BO2H Same as TS-802 

with one Boppy and 5-MegaByte Hard Disk...,.. 54990 


TeteVideo ТУІ-010 Termnal ................. 5 575 

TeleVideo TVI-825 Terminal ...........-..... 5 725 

ТегеУідес TVI-850 Terminal - ТӨР-ОҒ- LINE . кее» § OVE 
SOFTWARE 


BISON carnes soltware for all business and personal 
computer aystems Just select The software you want and 
call us for our current price. Here are some examples ol 
BISON'S Low Рпгев: 

MicroPro Software 


WordStar - B"CP.M 


"4999 *w*"»*"r"*"w'. 


WordStar - Apple CP/M. —— — 192 
MailMaerge - B" СР/М....................... 5 T 
МанМегде = Ара CP/M IPIE. er 63 
SpelíStar - 8" CP/M TIT ——— Ps FEE 
SpellStar - Apple СР/М.....,...............5 105 
DataStar - 8: CP/M mnmn—E—no—I - 175 
Super Sort - 8" СР/М.......................5 127 
Super Sor - Appia СР/М...... ens ci quavis. i TA 
Super Sort l8" CP/M ........ разы тамақ 108 
CalcStar - 8" CP/M љепьатьадаа е —Ó 149 
5-100 PRODUCTS 


Whatever you need for your 5-100 sysiem, fram CPU's to 
Memory, BISON has it. Just look at gur Hsi If you don't see 
it hare, call for Qut current price 

Sierra Data Sciences 


S-100 Master/Slave Single Board Computers 


Mastar - d Mhz, Z 8О0АД,,,...... з=» я нен 4 630 
Slave - 4 Mhz. 2804.,,....-........,.... S 625 
sima Dua CPM ,,.....-................ .5 180 
Sierra Dala BIOS .... ——— EPA 100 
Sierra Manual .........›. riw ——— PM ~ 25 
Sierra Data ~ Winchester Абвріог ............. 5 145 
Sierra Data Turbo DOS ..... fo ананы 4.22222 D 750 
QT-Systems Mainframes 
5-100 Mainfame and B” Grive Enclosures 
* S-100 Power *BV/25A -16V/5A -16V/5A 
" Dave Power ~5V/2 БА -5V/ БА -24У/3А 
' Keyed Power Switch 
* Shielded Motherboard 
" Rugged Card Cage 
"БА 17” x2Y {Н x W О 
QT 6-510:, Dua! B” Drivas......- TT Xi 
QT 8-S1ot, Dua! 8" Drives... lee ee s... B fil 


QT 12-Slot, Qual 8" юв: БОЛҮГҮ ҮРТҮК Б; 


5-100 Mainframe and 5” Drive Enclosures 
* Similar to 8" Mainframe 
"T 217" 220" (AH x W x D} 


OT &-Siot, Dual su Orives ..... (—— ОРИРЕЙ .. $ $30 
ОТ 8-Síct. Dual 54," Dnves ................ ,. 6 555 
QT 12-Slot, Dual 5," DU . Longe nm rina . $ 580 
STATIC MEMORY SYSTEMS 64K RAM 


” 24 Line Addressing 

" 200 NS Low Power CMOS 

* Intermix RAM and EPROM 

* List Pore $594 Static Memory Systems 
МЕ ох» ion d meret ome «үз —— 5 449 
AB DIGITAL DESIGN LABS 
256K Byte - 126K Byte Words 

* 4 Mhz wilh Extended ОМА 

“(ЕЕЕ-596 

* Mulli-Layer PC Board 

“1 Year Warranty 


* List 51295 

AB DIGITAL DESIGN LABS 265K RAM .,...... 5 825 
DISK DRIVES 

Qume 5842 (Replaces баһа-Тғак8)............ 5 480 


Tandon Thin B" Single-Side Doubte-Density ..... 5 362 


Tandon Әоиһів-Пепвйу,.,........4....».....,. 5 485 
SUPER BISON SPECIAL 

Mitsubishi B" Double- Density Double-Sided 

Floppy Disk Dnve ... . 5 389 


OUANTITY DISCOUNTS AVAILABLE - CALL BISON 
TAAK Dual 8° Floppy Disk Drive Cabinel 
t Verti¢la Mount 
* Signa! Extender Cable 
* Write Protect Switches on Front 
* Power Supply, Fan 
* Highest quality construction 


| Trax Dual 8" Floppy Disk Cabinet ,,........... 5 325 


SEATTLE COMPUTER 
8086 SUPER MICRO 


16-bit Micco- computer system 

* В Mhz 8086 CPU 

* Full s-100 Compatability 

" 128K 70 NS Static RAM 

* MS-DOS 186-005) 

* Double-Density Disk Controller 

* 22-Slot Mainlrame 

* Jus! add Drives and Terminal 

* List Price $4185 

Seattle Compuler 8088 Computer System ....... $3450 
Seattle Compuler #096 Board Set with DOS ,,... $ 595 


DYSAN Floppy Disks 


Dysan 104/1515" бой Sector 
Box al 10........ къпавяаат»жвзи э “Хх ы Жыла СА 35 
Dysan 104/1 0 5'4" Soft Sector "Double Селеу 


il A SEEMS 
Dysan 3740/1 B" Soft Sector 

L. ij -———P———— Г 5 45 
Dysan 3740/2D B" Soft ‘Sector Double- Density 
a renee 63. 
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Apparal continues lo expand our 
line of IBM PC compatible 
products. Buy a minimum IBM 
system from any dealer, then look 
to Apparat to complete and expand 
it. And save about 25% over a 
comparable system. You will even 
lind that we've developed some 
products you can't find from any 
other manufacturer or distributor. 


IBM compatible add-in and 

expansion drives. 

“ Single and Double sided 40 
track drives. Bolh drives (Tandon 
or CDC available) are fully 
supported by PC DOS version 
1.1, and you can mix or match: 
Drives are easily installed іп 
minutes. Singlc sided (160 К) — 
$225 cach, Doublc sided (520К) 
— $315 each. 

* Double sided BO track (650K) 
Tandon drive. Easily installed in 


minutes. Kequires software 
palch — $455. 

* Expansion cabinet for 5rd and 
4th drives. Any of thc IBM 
compatible drives above are 
easily mounted into the 
malching case. Power supply 
and cable included — $275. 

With 2 dual! 40's internally and 2 in 

the expansion cabinet you have 

over 1.2 megabytes of storage on- 
line and supported by an 

unmodified PC DOS 1.1, 


SO YOU 
YOUR IBM PC 
FABILITI 


More savings on these add-ons. 

е Combo Card. Adds parallel 
printer, RS 252 asynchronous 
communications and clock 
calendar functions. Uses only 
one slot and Includes RS 252 
cable — $279. 

* Clock Calendar Card. Features 
seconds, minutes, hours, day of 
week, date, month and year. 
Battery backup maintains time 
and date even when system is 
turned off. Software compatible 
with PC DOS — $129. 

* Prototype Card. 5.5 by 8 inch 
wirewrap area holds over 85-14 
pin dips — $29.95. 

« 64K Byte Hardware Print 
Spoolers. Internal spooler 
comes with parallel printer 
adapter, External version 
connects easily between 
computer and printer. Both 
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buffer 32 pages of print output 

and are user programmable — 
$399. 

Add-On Memory Card. Uses 64K 
dynamic RAM chips, with parity. 

All are expandable to 256K. 64K 

— $299, 128K — $399, 192K — 
$499, 256K — $599. 

Monitors. High quality, reliable, 

12 inch green screen. NEC, 20 

MHz BW — $195, Amdek, 18 MHz 
BW and anti glare — $180. 

Printers. A variety of the newest 
Epson, MEC and Okidata printers | 
available. Call for prices. | 
48K Additional Ram. 27 chips | 
plug easily into master PC board 

— $75. 

RGB Color Monitors. Includes 

cable and modification to Include 

16 colors — intensity control. NEC 
(resolutlon 690 by 250) — $995, 
Amdek (560 by 240) — $899. | 


DRIVE 


* Prom Blaster. Programs most 4K 
to 64K bit 24 PIN EPROMS. 
Complete with personality 
modules and read/write software 
— $149. 

Apparat Game Diskette. 
Includes blackjack, othello, 
matches and spiralgraph — 
$24.95. 

Apparat will continue to develop 
add-on products for your ІВМ PC. 
And Apparat warrants and services 
all the products we sell. Call today 
to order any of the products listed 
here or to find out more 
information write Apparat, Inc., 
4401 So. Tamarac Parkway, Denver, 
CO 80237, (303) 741-1778. Dealer 
Inquiries welcome. To order any 
product today call 


800/525-7674. 


IBM PC із a trademark of IBM. 
m : | 
Wi pill 


ЖА ADparat,Inc. 
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Expand Your IBM P. са 


ҮҮТ! 
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Ш Memory Expansion Board 


(PC)"s Expansion Board olfers 4 TIMES 128К, 192K and 256K Bytes. Board can 
the amaunt of memory offered by IBM бе easily upgraded in 64K capacities. 
P.C. Configurations сап be sel at 64K, — Upgradability is the key! 


51895" 
For 
6M Bytes 


B Add-In Winchester Disk System 


(PC)2's Add-In Winchester Disk Systemis — slot, reducing desktop space. Also 
housed within the ІВМ chassis and is available in 12 and 18 M Bytes capacity. 
easy to install directly into the floppy 1 
B Asynchronous Communications Controller 
1 of 2 line capability on one card. Ав 
Totally compatible with ІВМ software and diagnostics. little as 


58520 
B DS-Disk Software 
(PC)*'s software program doubl Ша from 160K io 320K. Used with Tandon 
ІВМ = igle-sided ра“ сар TM100-; drive or equivalent. 


using both sh 
$ 40% 


PHONE OR WRITE — BUT ORDER NOW! 
(PC)?, Р.О. Box 678 
910 Lawrence Expressway 
Sunnyvale, СА 94086 
(408) 749-9313 
Postage and Handling included within continental U.S.A. 


One year warranty on all board products. 
MasterCard, Visa and Checks accepted. 


PLUG COMPATIBLES FOR PERSONAL COMPUTERS " 
i  — 
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if you don't know Pascal and intend 
to learn it, I strongly advise you to 
buy the Workman package (com- 
piler, Programming in Pascal, Soft- 
ware Tools in Pascal, and Alex's 
lesson disk). That way you won't 
waste so much time with trivial error 
hunting, and you can get down to the 
business of playing with those pro- 
grams, modifying them, and using 
the more useful ones. 

And if your time is at all valuable, 
get either M-Drive or Semidisk. The 
slower your floppy disks, the more 
dramatic the result, but even with fast 
disks like Qume DT-8s run by a Com- 
pupro controller, the time saved adds 
up fast. 


CB/80 Revisited 

There is an alternative: Digital 
Research's CB/80, which is compiled 
CBASIC. Our tests so far show that 
CB/80 is pretty comparable to Pas- 
cal/MT -- in speed and compactness 
of code. It's reasonably easy to patch 
in assembly-language subroutines in 
CB/80, so that you can optimize 
loops and other things that you use 
all the time. There's a new version of 
CB/80 with an improved linker that's 
supposed to make patching in sub- 
routines even simpler; ГІ have it in a 
couple of weeks, and I can report on 
it then. 

Despite my mad friend's misgivings 
about all forms of BASIC, CB/80, in 
my judgment, remains a real com- 
petitor to Pascal and PL/I. It won't 
write code as fast or as compact as C, 
but then few higher-level languages 
will, and it's a lot easier to learn than 
C. I suspect, in fact, that my mad 
friend would salve his anti-BASIC 
prejudice by pronouncing that CB/80 
isn't "real" BASIC at all but a sepa- 
rate new language. 

He'd have a point, too, since CB/80 
has few of the inherent defects of 
BASIC. With CB/80 you can have 
truly local variables within functions 
and procedures and call them either 
by label or by value—that is, you can 
hand the procedure the actual value 
of the variable it is to work with, let- 
ting it create a variable that's local to 
the procedure so that whatever it 
does cannot change the "real" vari- 
able out in the main program; or you 
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Multi-user MP/M'" 8-16* runs 8 bit 
CP/M* software better than it's ever 
been run before. 


Ш БІС--оуег 61K! That's over 6K more 
user space than conventional CP/M 2.2™! 
f Ш FAST—DMA floppy and hard disks 

with cacne buffering and high speed CPUs. 
mus кё B MULTI-USER—enhanced and fully com- 
7 WT patible implementation of MP/M 86™ runs 
| both 8 and 16 bit programs at the same time! 
8 bit programs you can run include: WordStar® 
dBASE 11“ Whitesmith's C, Microsoft'" BASIC, 
СВ8О and PL/I-80!" 


^ Think Aheacl! 


МР/М 8-16 runs 16 bit CP/M 86'" software, so you can 
get what's coming! 


Ш Upgrade effortlessly from 8 to 16 bit software (for 
example, from CBASIC™ to CBASIC 867) without leaving 
your programs or data behind. You get complete file com- 

patibility between 8 and 16 bit CP/M. Other systems make 
you choose between 8 and 16 bits. MP/M 8-16 systems have 
two CPUs—one 8 bit, one 16 bit. You get it all. Now. And 
tomorrow. 


Ш 16 bit programs available now include: CBASIC 86, Super- 
Calc 86™ Microsoft FORTRAN 86 (ANSII 77), CIS COBOL 86™ 


Ш Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we've got 20 bus slots!). Our state-of- 
the-art systems can keep pace with the state-of-the-art. 


Ш АІ CompuPro boards in our MP/M 8-16 systems are covered by 
a factory backed two year phone replacement warranty. 


G&G Engineering is an authorized CompuPro systems center. 


Think eS necernines 


1922 Republic Avenue, San Leandro, California 94577 (415) 895-0798 
351 California Street, Suite 515, San Francisco, California 94104 


*MPIM 8-16 is a proprietary implementation of Digital Research's MAEM 86 operating system, configured for CompuPro Бу 
GAG Engineering. 
CompuPro is а Irademark of Godbout Electronics; MP/M 86, CP/M, CP/M 2.2, CBASIC, CBASIC 86, СВ-80, PL/I-80, and CIS 
COBOL B6 are trademarks of Digital Research. Microsoft is a trademark of Microsoft Corporation. WordStar is a registered 
trademark of MicroPro international Corporation. dBASE il is a trademark of Ashion-Tate. SuperCalc 86 is a trademark of Sorcirm. 
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And nothing but the facts. 


Epson. 
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Our MX Series printers are the best-selling 
dot matrix printers in the entire world. This 
is why. 


Fact One: We've got your type. 

Epson invented correspondence quality 
printing. And we still do it better than any- 
body. 

But more importantly, we do more of it than 
anybody. On every Epson MX printer, you 
get a choice of sixty-six different type styles, 
including italics, a handy subscript and 
superscript for scientific notation and small 
print, enough international symbols to print 
most Western languages, and one-pass 
underscore. All in a tack-sharp, easy-to-read 
9x9 matrix with full descenders. 

If print quality is important to you, your 
next printer is an Epson. 


Fact Two: Ultra-high resolution graphics. 
There simply is no higher resoluticn graphics 
than GRAFTRAX-PLUS. And it comes stan- 
dard on every MX. 

You get bit image graphics free of wander, 
walk and jitter; graphics with blacker blacks 
and better definition because you can pre- 
cisely place a dot at any of 25,920 positions 
inside a square inch (that's 120 DPI h x 216 
DPI v); graphics that make our printers rival 
plotters. 

If graphics is what you want, your next 
printer is an Epson. 


Fact Three: Feature shock. 

The Epson MX Series is packed with the fea- 
tures printer fanatics want most. А bidirec- 
tional print head with logical seeking of the 
shortest line. Programmable tab, form length 
and right margin. Top of forms recognition. 
Skip over perf. Software printer reset. Ігие 


"Іп my judgment, 
this is the 
best printer 
you can buy.” 
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backspace. Self test. The world's only dispos- 
able print head. Ánd more. Lots more. On 
our MX-100 and MX-80 F/T, you even get 
both friction and tractor paper feed. 

If you want performance, your next printer 
is an Epson. 


Fact Four: Incredible reliability. 

Epson MX Series printers are the most reli- 
able printers ever made. And the reason is 
precision. 

Take a look inside one and you'll under- 
stand. Notice the simplicity, the fit, the 
finish. That's why Epson has an out-of-box 
reliability rate others can only envy: 9896. 
And why our mean cycles between failures 
(MCBF) is over five million lines. 

The whole package is neatly wrapped in a 
rugged plastic injection- molded case de- 
signed to look good — and stay looking good. 

If you want a printer that works, and keeps 
on working, your next printer is an Epson. 


Fact Five: World's best seller. Period. 
Within months after we introduced the Epson 
MX-80, it was the best selling dot matrix 
printer in the world. It still is. Not because of 
anything we said, but because tens of thou- 
sands of computer enthusiasts went out and 
did some serious comparison shopping. They 
decided it was the best printer for the money 
they could buy. And who are we to argue? 

If you want the world's best seller, your 
next printer is an Epson. 


Fact Six: Quality doesn't cost more. 
Don't take our word for it. Check it out. Look 
at what they give you. Then look at what we 
give you. Then look at the price. 
There is only one logical choice. Epson. 
And that's the truth. 


Your next printer. 


EPSON 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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ІБІМ5 baby 
grow up. 
Now weve 
ade it thin 
faster. 


НАМ» from Seattle Computer gives your IBM-PC 


Only 
up to 256K of memory, the versatility of a built- 
plus the speed of Flash Disk software. 


Seattle Computer announces a 
major programming innovation for 
the IBM Personal Computer. 

Our new RAM-+ Flash Disk 
software lets you use memory like a 
disk. Flash Disk finds information in а 
flash by electronically simulating a 
disk drive 10 to 50 times faster than a 
mechanical disk. By copying your 
most-used programs and data to Flash 
Disk, you make them instantly acces- 
sible—ending those long disk access 


delays. Flash Disk is also ideal for 
temporary intermediate files. 

And best of all, Flash Disk 
comes free with the КАМ + memory 
cards. Or, if you already own RAM +, 
Flash Disk software is available from 
your dealer. 
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As always, the beauty of RAM + 
is the combination of memory and 
serial port on a single card. Not only 
does it save the $150 an IBM serial 
card would cost, but it also leaves an 
open slot for further additions—like 
another RAM + card. 


It-in RS-232 serial port 


Available in 64K, 128K, 192K or 
256K, RAM-+ is expandable, fast and 
reliable. Each card comes fully tested 
and with a one-year guarantee. (Ex- 
pansion kits are also available.) 

Of course it's made by Seattle 
Computer. We're the people who wrote 
the operating system of the IBM-PC, 
and we're still first in innovation. 

How to order: New RAM + with 
Flash Disk is available through vour 
local computer store. Call us toll-free 
at 1-800-426-8936 for the location of 
your nearest RAM + dealer. 


At 


„4 ГИТ Drive seile, Washingion 98188 
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can write the procedure so that it 
manipulates global variables and af- 
fects everything. True, CB/80 doesn't 
name its multiline functions pro- 
cedures; but they have all the at- 
tributes of a Pascal procedure, can be 
called by name, and in some ways are 
easier to use. 

The bottom line is I'm still thinking 
about the language problem. I don't 
think anyone knows which will be— 
or should be—the microcomputer 
language of the future. But now that 
CB/80 is available without unduly 
restrictive licensing agreements, 1 
wouldn't count it out. 


Cardfile 

Longtime readers of this column 
will know that I have no high opinion 
of the prevailing state of program 
documentation. There's a reason for 
that. For example, about a year ago, I 
received, unsolicited, a program for 
review. It came with a handsome 
document and had an intriguing 
name that made it sound as if it might 
be very useful. My mad friend Mac 
Lean claimed it as his next project, 
and that seemed reasonable, so I let 
him take it away. 


Once І got 
Cardfile running, 
| liked it fine. 


He returned it the next week. 

"Does it work?" I asked. 

“I think so." 

"You think so?" 

"Yeah. It seems to work all right. 
Nifty images come up on the screen, 
the cursor moves around... ." 

“Then what's wrong?" I asked. 

"| have read the document five 
times, and I cannot understand what 
the program does." 

He was right, too. That program 
now lies under a moldering pile of un- 
reviewed software languishing in a 
far corner. It may stay there forever. 

Which brings us to Cardfile, a 
rather nifty program distributed by 
Digital Marketing Corporation, 
whose rather distinctive logo has ap- 
peared in a number of computer 


magazines lately. Digital Marketing 
seems to have sent me Cardfile and 
Synopsis, or perhaps | picked them 
up at the West Coast Computer Faire; 
if there was a cover letter, I've lost it, 
so Гуе no way of knowing where I 
got it, and yes, this is relevant to the 
review, 

However I acquired them, Cardfile 
and Synopsis reached the top of the 
queue; and all my students and asso- 
ciates were working on other proj- 
ects. From the titles they sounded in- 
triguing. Cardfile, for example, is 
subtitled File Card Index Program, 


Question: When can І use Ada? 


ADA 


Ada is available now for your micro-computer. 
JANUS is a subset of Ada which includes those features sorely missed by 
programmers on micros. Here Is a list to help you decide for yourself. 

+ Modular Separate Compilation 
Single and Double Precision Floating Paint Numbers 
Binary Coded Decimal (BCD) Fixed Point Numbers 


which sounded useful, and when I got 
inside, the “Overview” section of the 
program document informed me that 
"Cardfile automatically stores, 
retrieves, and displays information 
that is typically kept in index card 
files—summaries of articles апа 
books, notes, recipes, menus, cata- 
logs of books, phonograph records, 
tapes, etc." 

Now that sounds pretty good. 
Down below it tells me that “Cardfile 
requires an 8080/8085 or Z80 com- 
puter with at least 52K RAM; CP/M 
2 or MP/M; and Wordstar, Spell- 


Answer: NOW ыы 


with JANUS. 


An Assembler for Interfacing assembly routines 


Low Cost. JANUS ts more cost effective than any other comparable 


+ 
EN 
+ Integer and Long Integer Numbers 
+ Complete String Handling 
+ Sequential and Random Access 1/0 
+ Full Dynamic Allocation and Deallocation 
+ Friendly Error Handling 
E 
+ ALinket for combining modules 
+ "True native code ts produced 
+  ROMabIe. reenterant code 
+ Run-time ltbrary source code 
uage Ж 
ps рна Ada package 
on the past Inexpensive Updates 
but looks to + No royalties for programs written in JANUS 
the uses of + Wo hassle customer service 
the future. 


In short, all pluses. JANUS contains everything you need to do fast, struc- 


tured program development іп a micro environment. 
JANUS is available for the CP/M, CP/M-86, and MS-DOS operating systems. 
Now you too can take a step forward lato the future on these computers: 


В080/280 based systems: (All CP/M) Apple Softcard, North Star, Cromemco, 
Superbrain, TRS-80 Model 11, and all CP/M В” disk systems. 


8066 based systems: ІВМ Personal Computer, Victor 9000, Seattle Computer 
System 1. Tecmar. Lomas Data Products, and а! CP/M 8" disk systems. 


8080 or 280, CP/M (requires 568 memory) — $500.00 


6086/6086, CP? M-B6 or MS-DOS (requires 964 memory) — 


ҒА АРЛАН, Lagos ee 1. o i RR 
Dipesan of Dafacas 


tà йа bedemi of me ЦН 
ME. DOS н 4 Vidamark өй 


№ na velum 


Р.О. BOX 1512 MADISON, WISCONSIN 53701 
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$400.00 


— d раан o жұ cni 
58-868 im m яғына of |н Аена 
р-у эЛ милли beer pe premi ec 


©Copyright 1982 RR Software 


есебі in state of the ar! pryammng 
(608) 244-6436 


September 1982 © BYTE Publications Inc. 335 


Allthat personal 


Until now, manufacturers have made 
personal computers that were a hopeful com- 
promise between home use and business. 

But now Digital Equipment Corporation 
offers the first personal computers designed— 
and built—strictly for professional use. Апа 
since different professionals have different 
needs, Digital is introducing not one, but three 
personal computers made to professional 
standards 


From keyboards to CRTs to software, all 
three computers are designed to be easy to 
learn, use, and maintain. They all have the com- 
munications capability to get you into larger 


systems and networks. And they're all backed 
by the service, support, and quality that have 
made Digital the second largest computer com- 
pany in the world. 

Digital's Professional 300 Series is a full- 
blown PDP-11 minicomputer for your desk. It 
includes P/OS, a multi-tasking o "e system; 
an optional 5 mb Winchester disk; and bit-map 
graphics, including color. With comprehensive 
communication facilities, the Professionals can 
handle text, data, pictures, even voices on the 
telephone, linking them with other personal 
vam or larger systems, such as Digital's 
VAX. And a standard user interface lets you run 


а 
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CP/M is a registered trademark of Digital Research, inc. Professional. DECmate and Rainbow are trademarks af Digital Equipment Corporation. 


computers needed 


sional standards. 


— 3 шаты. 
all applications with the same basic menus, 
prompts, and help commands. 

Digital's DECmate II is the first ене 
computer that can manage an office. It runs a 
— array of business and accountin 
applications, fully supported by Digital. Plus 
professional-quality word processing, list proc- 
essing and office management software. It can 
even run conventional CP/M® programs. 

Digital's Rainbow 100 is for the profes- 
sional who wants to use the wide range of 
available 8- and 16-bit CP/M personal computer 
software. For the price of an ordinary personal 
computer, you get a CRT that's a full 132 charac- 


ters wide; optional bit-map graphics, including 
color; and professional-level communications. 
For more of the story, call 1-800-DIGITAL. 
For personal computers that are as profes- 
sional as you. 


More personal. 


Моге computer. 


digital 
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CALL *THE-COMPUTER-LINE"" 
FOR ALL YOUR ІВМ? 
PERSONAL COMPUTER ВЕО! 


QUADRAM CORPORATION 


QUADBOARD =e Davo ng 


The ultimate memory board for the IGM, featuring: 


EMENTS 


• {шу expandable from 64 to 256K Systems, Inc. 

е parallel port | 

e asynchronous (85232) serial port Description: 

4 | | 

арене: The Davong Syster nemory expansion card for usa in 
MICROFAZER ihe ІВМ Personal C 

в bulforing from B to 64K (4 to 32 pages of text) The Memor з completely compatible with 


е printer and computer independent 
е paraliel/paralisi; serial/serial and paralial/serral available 
» compute while you print! 


all IBM г the same speed as ІВМ 


$CALL 
INTERFAZER 
Used as: » incompatible Devica intertace 
* Peripheral buttar * Peripheral Multiplexer 
s Mull-User Printer Controller * Data Transfer Rate Converter 
* Computer I/O Expander SCALL 
PRINTERS | E 
NEC INTEGRAL DATA Wo 

NEC 8023A 5 489 PRISM 132 COLOR PR @ 560 ma—iyp. 
NEC 7710 $2339 INGEUDING ALLL @ 900 ma—max. 

EPSON + 4-COLORF Т 590 ma—typ. 
EPSON MXBOIII $ 429 — « FRICTION F кегі Д 
EPSON MXBOFT (11 $ 529 > SP. ч ; 
EPSON MX100 111 $ 699 


ALL EPSON AND NEC 


DOT MATRIX PRINTER natted; 5 Mbytes 


PRICES INCLUDE SHIPPING же) 
MEDIATE DELIVERY. nchester technology 5'A" disk drive, 
OLIVETTI | ompatible with IBM software. 


i software support includes: 
Instatlation/configuration program 
Complete diagnostics 
Hard disk formatter 

the » Complete with all components required 
greater for Installation, including: 
Disk controller board 
m patible with Power supply 
ВМ DOS , The Cabling 
necessary components Software to install under ІВМ DOS disk 
allation. operating software 
12 MEGABYTES STORAGE $2195." 


LETTER QUALITY PRINTING. $1 


---64Қ RAM $225 


TMS-100-1 TECMAR PRODUCTS 
Sinale sided EXPANSION CHASSIS $ 799 
| TIME MASTER 5 89 
SCOTCH WITH PLASTIC LIBR, ASI DEVICE MASTER $ 1B9 
(48 Track single-sided double den: SPEECH MASTER. $ 328 
VERBATIM DATALIFE SS/DD (Boxes of 10) SCRIBE TENDER (Two Serial Ports 
BM SOF and One Parallel Port) $ 159 
BUSINESS | SCRIBE MASTER (Three Serta! and 
WORDSTAR $26 | Three Parallel Ports) 5 229 
MAILMERGE $29 | 
TAX MANAGER 5199 — ZORK! 529 LAB TENDER $ 329 
256K VISICALC $189 DEADLINE $39 | | LAB MASTER $ 829 
VISITREND/VISIPLOT $239  **CALL FOR NEW DIGITAL TO ANALOG CONVERTER $ 328 
VISIDEX $189 GAMES AT VIDEO DIGITIZER 5 280 
EASY EFFECTIVE ACCOUNTING UNBEATABLE PRICES** FOR А COMPLETE EXPLANATION OF ALL TECMAR PRODUCTS 
SYSTEM $389 CALL FOR OUR COMPREHENSIVE CATALOG. 
SUPERCALC 5214:  Tand GJOYSTICKS $44.95 | 
SUPERWRITER $289 АПАМ AND EVE | MONITORS 
PADDLES $29.95 | ТЕСОСАЕЕМ 5179 
CALL FOR SOFTWARE NOT LISTED | . TECO COLOR $588 AMDEK COLOR $749 


Een. OR WRITE FOR OUR IBM CATALOG 
AN EE EIN 


COMPUTERWORLD INTERNATIONAL, INC. 
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Items Reviewed 


Cardfile (by Protem Software) 
Synopsis (by Protem Software) 
Digital Marketing Corporation 
2670 Cherry Lane 

Walnut Creek, CA 94596 

(415) 938-2880 , 


CB/80 (compiler version of CBASIC) 
Digital Research 

Box 579 

Pacific Grove, СА 93950 

(408) 649-3896 


M-Drive 

Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 


Pascal Introduction Package 
Workman and Associates 

112 Marion Avenue 

Pasadena, СА 91106 

(213) 796-4401 


| Pascal/M 

Pascal/ M-86 

Sorcim Corporation 
405 Aldo Ave. 

Santa Clara, CA 95050 
(408) 727-7634 


Pascal/MT + 

Digital Research 

Box 579 

Pacific Grove, СА 93950 
(408) 649-3896 


Semidisk 

| Semidisk Systems 
POB GG 

Beaverton, OR 97075 
(503) 642-3100 


Books Reviewed 


Programming in Pascal 

by Peter Grogono 

Reading, MA: Addison-Wesley Publishing Company, 1980 
(rev. ed.) 


Software Tools in Pascal 

by Brian W. Kernighan and Р, J. Plauger 

Reading, MA: Addison-Wesley Publishing Company, 1981 
(617) 944-3700 


$89 

$125 

$500 

128K $1590 
256K $3100 
$50 

$395 

5495 

8080, 8085, 280 5350 
5086/8088 S600 
512K bytes $1995 
1 megabyte $2995 
manual only $10 
$15.95 

$15.95 


TRANSITION... 
. .. SOFTWARE 


Mainframe. . їо Mini...to Micro 


COST goes down, while 
utility goes UP 


Innovative memory management software 
allows programs once reserved for large 
machines to run on your CP/M 56K to 64K 
system. All offer GRAPHIC displays with 
extensive pictorial representation of your 
data on a variety of graphic devices including 
CRTs, dot matrix printers, word processing 
printers, and pen plotters. 


(PARTIAL LIST) 


SCIENTIFIC and ENGINEERING 


PROJECT EVALUATION $90" 
(similar to DELPHI) 


LINEAR REGRESSION S90" 


3-D GRAPHICS 5904“ 
(user functions, enhancement, 
hidden line} 


ENGINEERING FIGURE GENERATION 590" 
BASIC STATISTICS 590” 


CURVE FITTING (2 variables) S90" 
(with smoothing, enhancement) 

NETWORKING $109" 
(C.P.M., out-of-kilter, elc.) 


OTHER CATEGORIES 
STOCKS—INVESTMENT MODELING 5135" 
WIRE LIST, PCB LAYOUT, with S155" 

Schematic generation, error list 
DIGITIZING SUPPORT PACKAGE $159" 
(includes GRAPHIC EDITING) 
BUSINESS and DATA ENTRY FORMS — S75'"* 
DESIGN 
DRAFTING SUBROUTINE SUPPORT 550 
(“rel files?” MICROSOFT format) 
CONTOURING PACKAGE 9190°* 
(with gridding, Krigging, enhancement) 


"GRAPHICS OUTPUT DEVICE WILL ENHANCE PACKAGE 
"GRAPHICS OUTPUT DEVICE REQUIRED 


ORDER BY TITLE, INCLUDE S6 SHIPPING PER 
PACKAGE. WE ACCEPT CASH, CHECK, MC, 
VISA, С.0.0., APPROVED P.0., U.S. FUNDS 
ONLY. 5 DAY RETURN PRIVILEGE —subject to 
conditions included in each package. Include 
diskette type in each order: 

біп, 5550 CP/M 

5'4 in. NORTHSTAR 

9 V in. OTHER (Inquire) 
FULL BROCHURE AVAILABLE ON EACH 
PACKAGE—CALL US 


THE ENERCOMP COMPANY 


P.0. BOX 28014 
LAKEWOOD, COLORADO 80228 
(303) 988-1648 
CP/M—TM OF DIGITAL RESEARCH CORP 
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binder, Magic Wand, or a similar text 
editor." Well, I've got an 8085, CP/M 
2, and plenty of RAM. I don't have 
Spellbinder (I've asked, but Lexisoft 
has never sent a review copy). 

1 don't have Magic Wand, and 
therein hangs a tale: when Magic 
Wand was first developed, the then 
owners sent me a copy, which I spent 
far too much time working over. 
There were about 20 exchanges of let- 
ters and a lot of phone calls as I 
pointed out problems with the editor, 
especially the disk operations. Іп 
general, I ended up putting a lot more 
time into it than I should have. I did 
that because I liked the product a lot 
and thought it ought to have the bugs 
ironed out. 

SBA (Small Business Associates) 
[ost control of Magic Wand. The new 
owners inherited a pile of corres- 
pondence from me. When I called one 
day to ask what was happening, they 
acknowledged my help in pointing 
out design flaws and promised me the 
new and revised copy of Magic Wand 
"real soon now." Before I got it, 
Magic Wand was sold to Peachtree. 
l've written Peachtree four letters and 
spoken to its representatives at three 
different computer shows; the com- 
pany has yet to acknowledge my ex- 
istence. Now І have a perfectly good 
editor, and I don't need Magic Wand, 
but I do confess some curiosity as to 
how many of my suggestions the 
company adopted. 

Anyway, I don’t have Magic 
Wand. І do have Wordstar, but I 
don't use it all that much, and in fact, 
it isn't on the system master for the 


Compupro 8085/8088. But what the 
heck, WRITE, the editor І use, has 
some similarities to Magic Wand in 
that it marks the ends of lines with 
nothing and the ends of paragraphs 
with a carriage return but no linefeed; 
and the document did say "similar" 
text editor. Maybe it would work. 

But then I began reading the rest of 
the Cardfile document, and holy cat- 
fish! It doesn't tell what it does! 
There's a set of instructions on how to 
use it, but they weren't helpful—at 
least not to me—on what the darned 
program was going to do. 

What it said was that after I did 
some installation, I should use my 
text editor in a special way to "create 
a separate document file for each 
record you wish to enter in the Card- 
file index." I could, it said, name the 
document file anything I want, except 
that ] couldn't use an extension of .Y 
because the program was going to 
create another file with .Y extension 
for each one of the files I was about to 
make. 

* This sounded like a great way to fill 
up a disk but about as useful as a 
chocolate-covered wristwatch. 

Furthermore, the instructions told 
me that “the disk directory for a stan- 
dard floppy disk holds 64 entries.” 
That's not strictly true for CP/M 2.2, 
but it did seem to impose some new 
limits. What good is a card file that, 
with its index and command pro- 
grams, can't have more than 25 or so 
cards in it? Especially since Digital 
Marketing Corporation's licensing 
agreement says Гтп permitted only 
two backup copies of the program. 


Well, maybe I was reading it all 
wrong. I certainly seemed to be hav- 
ing trouble understanding the pro- 
gram instructions (and it wasn't that 
late, either). So to be fair, I ran the 
program itself. 

I began with the installation 
routine. [t comes up with a menu of 
Wordstar, Spellbinder, or Magic 
Wand and will not accept any other 
editor whatever. So much for 
"similar," but the heck with it. I told 
it my editor is Magic Wand, then 
answered the other questions. What 
you do is give it the name you invoke 
your editor with (WS, MW, Foo, 
whatever; in my case, WRITE) and 
the name you propose to use to make 
Filecards (WRITEC in my case). Then 
you go WRITEC, and up comes their 
prompt first, then WRITE's. 

WRITE seemed to be working all 
right, barring the fact that I couldn't 
get the disk directory; apparently, 
Cardfiles shell program, which the 
company calls an "environment," in- 
terferes with WRITE's rather sophis- 
ticated directory calls (which show 
file size as well as name). Ah, well. 
Everything else looked all right. So I 
proceeded to create some typical card- 
file "gubbage," saving each file under 
a different name but with file exten- 
sion .GUB, and exited the editor. 
Sure enough, for each of the .GUB 
files l'd created, there was a corres- 
ponding .Y file. 

Then І invoked the Cardfile pro- 
gram itself; lo, it worked fine. First it 
updated its index, then displayed self- 
explanatory prompts inviting me to 
search the card-file index. Simply give 


GRAPHIC 
SOFTWARE 


GRAPHIC SOFTWARE FOR 
MICROCOMPUTERS — This self-teaching guide will 
show you how to write your own graphics software. 61 
programs for 2D and 3D graphics: interactive input, 


translations, rotalion, isometric views, perspective, scaling, 
stretching, clipping, surface intersections, shading, hidden 
line removal, tablet software, animation and more. — 
Applications to science, engineering and business. “Оле of 
Ihe most outstanding books on computer software" — 

A. Grund, U. Illinois; "The best book available on 
microcomputer graphics" — Creative Computing 

Feb, 1982. Book - $21.95; Disk - $18.95. 


ENGINEERING 
SOFTWARE 
ENGINEERING SOFTWARE FOR MICROS —-A seil- 


teaching guide to developing software for engineering 
applications of microcomputers. Emphasis is on combining 
graphics with engineering problem solving. Programs 
included to interactively creale engineering drawings, store 
on disk file, recall, modily and merge. Other programs for 
simulation, mechanisms design, heat transfer, circuit 
analysis, optimizations and including Monte Carlo 
techniques. Programs for Fourier analysis display frequency 
spectra graphically. This is a valuable collection of modern 
engineering analysis software lor students and professionals. 
Book - $28.50; Disk - $19.95. 


Books contain fully documented program listings in BASIC with theory and equations. Disks contain Ihe same programs as the books but 
without documentation, When ordering disks, pinase specily APPLE II Plus48K DOS 3.3 ог ІВМ 
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it a key, and it looks until it finds 
what you need, which it does pretty 
fast. And when I exited Cardfile, | 
found all the .Y files had vanished. 

Did I need the original .GUB files? 
One way to find out was to erase 
them. And, indeed, the information 
in them was still available. I’d been 
fooled by the program document's 
constant references to “updating the 
index,” which implied to me that it 
only made indexes rather than copy- 
ing the entire card-file information. 
Finally, a careful reading of the docu- 
ment told me what Га missed: Card- 
file creates а random-access file 
whose default name is CF.DAT. All 
your information is stored in there. 
CF.DAT need not be on the same disk 
as the Cardfile program and, indeed, 
can be renamed anything you like. 

Moreover, all of that is stated in 
the document, and on reading it over 
now it's all pretty clear; how could I 
have missed it? 

Well, first, prominently up at the 
top of page 2, the document describes 
CF.DAT simply as "a sample data file 
to permit experimenting with СЕ,” 
This was apparently sufficient to 
cause me to ignore any further 
references to CF.DAT; there were 
only a couple in the opening sections. 

Second, after reading the "Over- 
view," I turned to the "Theory of 
Operation" section. The section is not 
a description of the program at all; 
it’s a description of how the program 
does a rather small part of what it 
does, There is no mention of CF.DAT 
or even of random-access files. By us- 
ing the rather pretentious "Theory of 


STRUCTURAL 
ANALYSIS 
SOFTWARE 


Operation" as a section title while 
describing only a small part of the 
program, the documentation writers 
made it pretty tough to infer what the 
program really does. 

But once I got Cardfile running, I 
liked it fine. You can use it about as 
you'd expect, to make notes and the 
like. You can print the notes on 
paper, pull them out into separate 
disk files (so that they can be read 
into a document), or simply erase 
them. It's a bit of a pain to exit your 
editor and then reenter it when you 
want to make a note for another time, 
but the document tells you how to 
avoid doing that (as a matter of fact, 
in the infamous "Theory of Opera- 
tion" section). 

] presume that Synopsis works 
much the same way; a cursory look at 
the system documentation drove me 
away, but that was before ] mastered 
Cardfile. Now that I understand what 
the program does and sort of how it 
does it, the Synopsis document no 
longer looks so forbidding. What 
Synopsis does is let you put four lines 
at the top of any document you like, 
then read those four lines into a ran- 
dom-access file called SYN.DAT. It 
keeps keys to those lines in SYN.KEY 
and has various search modes. Of 
course you ought to make the four 
lines as descriptive as possible. 

Synopsis will automatically make 
the first four lines of a file comment 
lines for your editor (so long as that 
editor is Wordstar, Spellbinder, or 
Magic Wand). А comment line is one 
that will show on the screen but will 
not be printed. Wordstar uses ".." to 


DATA 
PLOTTING 
SOFTWARE 


introduce a comment line. Spell- 
binder uses ".r", while Magic Wand 
uses "X *". As an aside, I've often 
wondered why text editors can't use 
something sensible, like 
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or preferably all of them, as comment 
line markers. As you may have no- 
ticed, the characters ;, (7,--, /*, and | 
are the "open comment" characters 
for the 8080 assembler, Pascal, Ada, 
Pascal again, and С compilers, 
respectively, and thus will be ignored 
during assembly or compilation. By 
allowing the "open comment" char- 
acter followed immediately by a "." 
to be the editors comment line 
marker, you could embed formatting 
and comment commands into your 
programs and still compile directly 
rather than recopy. Гуе mentioned 
this to Tony Pietsch, and he's modify- 
ing WRITE to work that way. 

In addition to the four-line 
synopses, Synopsis also catalogs the 
filename and disk name. (You name 
the disk with a title beginning with a 
hyphen so that it will be sorted to the 
top of the file.) 

Anyway, I haven't run Synopsis, 
but I can see how it could be useful, 
and since it works pretty much the 
way Cardfile does, I don't foresee any 
difficulties with it. It seems to have 
some similarities to the Ward Chris- 
tenson Catalog program (public do- 
main) available from Barry Work- 
man or the CP/M User's Group, but 
it has added features as well. I expect 
we'll be using Cardfile here. E 


STRUCTURAL ANALYSIS ON MICROS — This selt- 


teaching guide contains a series of programs which 
calculate stresses and deflections in beams, plates, trusses 
and frames using conventional and matrix techniques. 
Theory, equations and program listings fully documented. 

! Written for the non-specialist who wants to use his micro 
for structural analysis with minimum investment in time. 
Use the programs as is or modify for your own applications. 
Book - $39.95; Disk - $19.95. 


DATA PLOTTING ON MICROS — A collection of | AF | 
programs to process and display all types of data: bar Boe Н. 
charts, stock market charts, engineering and scientific 

dala, 3D views oi surfaces, pie charts, sorting, filtering, | 
running averages, curve fitting, and more. Application to m 
business, engineering and scrence. All programs fully 

documented and keyed to theory, Use as 1s or modify for 

your own applications. 

Book - $24.95; Disk - $19.95. 
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To order, send check drawn on U.S. bank, money order in US lunds, Visa or Mastercard number with expiration date lo KERN 
PUBLICATIONS 180 Duck Hill Road, P. О. 1029А, Duxbury, МА 02332. Add $2 per book 4th ci postage in US and Canada; $3 151 cl ar LIPS in 
05; $4.50 15t ci Canada: $12 air Europe and Central America; 518 elsewhere, Call (517) 934-0445 tor fester delivery. 
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Logo: An Approach 


to Educating 
Disabled Children 


Action-oriented learning has dramatic benefits. 


While a computer is a learning and 
teaching tool appropriate to many 
educational settings, it can be much 
more than that for an educationally 
disabled child. It makes equal oppor- 
tunities possible in cases for which 
conventional educational methods 
are not feasible or effective. А com- 
puter can provide a vehicle for gen- 
uine intellectual achievement. For a 
physically disabled child who has 
limited access to the world of motion 
and spatial relationships, for a 
learning-disabled child who shows a 
flair for geometric problem solving, 
and for a nonverbal child who is 
blocked in establishing communica- 
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tion, developing a facility in using a 
computer can be regarded as an 
essential educational experience. 

A major potential of the computer 
in an educational context is its flex- 
ibility, which allows a teacher to 
tailor a learning situation to the 


io xL e ЕСТЕ эрк RN ©ту 
Logo activity 
emphasizes methods of 
doing things rather 
than answers— process 
not product. 
— —— MÀ а с —X MÀ 
specific requirements of a particular 
child. Nowhere is this more impor- 
tant than with disabled children, 
where the range of individual varia- 
tion is very great. Such students pre- 
sent the same challenges to teachers 
as do nondisabled children апа, іп 
addition, have many special prob- 
lems of their own. 


The Logo system, pioneered by 
Seymour Papert at the Massachusetts 
Institute of Technology and described 
in his book Mindstorms (reference 5), 
is a computer-based learning environ- 
ment that is particularly well suited to 
the kinds of individual tailoring 
needed by students with special 
difficulties. From the start, it was 
Papert's intention that Logo activity 
would involve more than learning to 
program. The Logo language con- 
tains a set of powerful graphics 
primitives, a text editor, and full list- 
processing capabilities. It is a good 
way to become familiar with pro- 
gramming quickly and relatively 
painlessly—an important issue for 
both teachers and children. But more 
than that, Logo can be extended with 
user-defined procedures. This extend- 
ability allows a teacher to use pro- 
gramming as a way into other subject 
areas. By a judicious selection of 
system-provided апа user-defined 
primitives, the teacher and student 
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Apple Backpack 


Humanized Programming in BASIC 
By Scot Kamins ond Mitchell Waite 


ond Mitchell Шоке. 

If you're a computer user tired of 
software that assumes an understand- 
ing of programming and hardware 
design, or a programmer interested in 
writing more effective and easier-to- 
use programs, then you'll appreciate 
this presentation of concrete methods 
for developing "user-friendly" soft- 
ware. Scot Kamins and Mitchell Waite 
show you how to humanize those once- 
intimidating screens and keyboards. 

In a readable and engaging style, the 
authors give you complete detalls on 
such topics as screen formatting, 
crashproofing programs, developing 
bulit-in verifications and validations, 
presenting directions on the video 
display screen, and writing helpful, 
clear documentation. Full listings of 
programs Іп the popular Applesoft 
BASIC language complement the 
authors' witty and sensitive solution to 
one of the major problems preventing 
microcomputers from reaching their 
full potential in home or office. 

Every computer user and program- 
mer owes a debt to Kamins and Waite 
for this thorough course in humanized 
programming. 


ISBN 0-07-033356-4 $14.95 


prepayment required 


plus $1.00 postage and handling fee per book 


8086 /8088 


16-Bit Microprocessor Primer 
By Christopher L. Morgan and Mitchell Waite 


Featuring inlei ӨН d» өзе n me IDA Pune! Computer 


By Christopher L. Morgan 
and Mitchell Waite 


The new, vastly more powerful 16-bit 
microprocessors, representing the 
latest magic in solid-state integrated 
circuits, are destined to replace 
today's 8-bit processors in the micro- 
computers of the 19805. 

You don't have to be a hardware 
engineer to follow the authors’ clear, 
down-to-earth descriptions of the 
design, capabilities, and potential of 
the Intel 8086/8088 16-bit micropro- 
cessors. The authors also introduce 
you to two major 16-bit “coproces- 
sors," the 8087 Numeric Data Proces- 
sor and the 8089 I/O Processor, and 
present 11 sample CP/M programs dis- 
playing the power of 16-bit microcom- 
puting. 

Finally, the authors survey the cur- 
rent scene in terms of available soft- 
ware (like cross-assemblers, 8080 
emulators, and operating systems for 
the 8086/8088) and new products such 
as the IBM Personal Computer, which 
is based on the 8088. With its thought- 
ful presentation aided by numerous ii- 
lustrations, 8086/8088 16-bit Micropro- 
cessor Primer will put you on the cut- 
ting edge of current microcomputer 
technology. 


ISBN 0-07-043109-4 $16.95 


Call Toll-Free 800/258-5420 
BYTE/MCGRAW-HILL 


-A New Primer Series — 


Word Processing 
Primer 


By Mitchell Woite and Julie Arco 


=_e 1 


By Mitchell Waite and Julie Arca 


The first book to focus primarlly on 
the inexpensive microcomputer-based 
text-editing products, Word Processing 
Primer gives you a thorough rundown 
on this new and powerful way to elec- 
tronically generate, correct, and 
manage all kinds of typewritten docu- 
ments. 

The authors begin with an overview 
of the word-processing field, detailing 
potential applications, suggesting 
ways to get started, and describing 
word-processing equipment and pro- 
grams. А later section on text format- 
ting shows you how to control the ap- 
pearance of your final printed copy, 
while another describes programs that 
will check for spelling errors, create in- 
dexes, and generate personalized form 
letters. 

selecting a word-processing system 
is made easy as the authors describe 
the seven most important features to 
look for. Also, a mini-catalog of avail- 
able products compares capabilities, 
features, limitations, and prices. 

All of these features, enhanced by 
many illustrations, make this the most 
valuable, informative, and up-to-date 
word-processing guide available today. 


ISBN 0-07-067761-1 $14.95 ete 
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Available Summer 1982 
at your local book or computer store 


Better tools. |f you're answering “What 
if...’ questions with a pencil, eraser, 
calculator and endless manhours, 

Multiplan gives you a better set of tools. 


Fast answers. Multiplan is a software 
program that turns a microcomputer 
into an answer machine. Multiplan 
| starts as an open "worksheet" of rows 
" апа columns. Each intersection of row and 
column, or "cell in the worksheet will accept titles, 
names, numbers or formulas. Ав you assign names or 
values to cells, you build a worksheet for a particular 
problem or set of problems. You establish the logic. Multiplan 
assigns the time-consuming calculations to the computer. 
Which means you get answers. Fast. 


Simpler, faster, more powerful. 
Multiplan is a com- 
pletely interactive 
| electronic work- 

_> sheet. Change one 
number or formula, 
> and you change 
every number that 
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Now, Microsoft MULTIPLAN. 
toughest questions 


depends on it. Instantly. Furthermore, Multiplan is several 
worksheets deep. You can pass information from sheet to 
sheet automatically. A change on your cash and receiv- 
ables sheet is reflected on your balance sheet, for instance. 


Computing for non-computer people. 4 M. 
You can use Multiplan on a reasonably 
priced personal computer... even if 
you've never used a computer before. 
Plain English “prompts” direct you 
through each step. If you need 
additional help, just press the "?" ' 
key. Information that addresses your specific question will 
appear on the screen. Get your answer and return to the 
problem. Without leafing through a manual. 


Logical problem solving. Multiplan allows you to assign 
English names to represent one or more cells on the 
worksheet. That way, you can refer to items the way you 
think of them. Profit equals "Sales minus Expenses" for 
instance. Instead of "L14 minus M17" 


Watch what's happening. The computer screen displays 
a portion of a giant worksheet that's 63 columns wide by 
255 rows deep. In addition, you can open multiple "windows" 
to other areas of the worksheet. That capability allows you 


Сігсів 319 on inquiry card. 


' @ | | - | = | e | P | | 0 

Please print 
Name 
Address 
Clty State/Provi nce/Country 
United States қ Д 
О One үеаг519 (12 issues) О Two years 534 О Three years 549 —— (елер La СШ 
Сапада ог Мехісо i i un dad 
ClOneyearS21(12issues) CTwoyears$38 ^ LIThreeyearsS55 Arama ir m Р 22-4 
Foreign Rates (to expedite service, please rerit in U 5 funds drawn on aU 5. bank) 
Erissapesacepeur. VEO SA, ginner and experienced computer user. 
CJ All other countries, one year, surface delivered, 535 Read your first copy of BYTE, The 

(Air delivery available upon request) Small Systems Journal. If it is every- 
O Check enclosed (entities me to 13 Issues for price of 12, North America only) thing you expected, honor our Invoice. 
O Bil VISA [ Bili Master Charge [Bill me (North America only) If it isn't, just write "cancel" on the in- 


voice and mail it back. You won't be 
eee LL L| billed, and the first issue is yours at no 
------------------------------------------------------------------------- | BYTE Publications, Inc. 1981 "Hh E 
Signature Allow 6 to 8 weeks for processing your subscription 


BUSINESS REPLY CARD 
FIRSTCLASS PERMIT NO. 39 MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


EUIE 


Subscription Dept. 
P.O. Box 590 
Martinsville, NJ 08836 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


ent \ 


to watch what the effect of changing a number or formula 
in one area will be on other areas of the worksheet. How 
a change in sales will effect the bottom 

line, for instance. It's a particularly 

valuable feature when you're 

solving "What if.. 7" problems 


When time is money. For man- 

agers and professionals, time 

is the most valuable asset. Thinking 

time. Thats the concept behind 

Multiplan. By assigning the time- Чы: амен 
consuming aspects of planning, НГ 
forecasting, interpreting, recording 
and reworking data to the 
computer, Multiplan gives you time 
to think. Result: Not only faster 
answers...better answers. 


Apple 1° or CP/M-80* Multiplan is available for the 
Apple ІІ Personal Computer (іп 40 and 80 column versions}, 


and microcomputers utilizing the CP/M-80 operating system. 


Leading edge software. Claiming quality is one thing. 
Delivering quality is another. Microsoft has been at the 
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Fast answer's fo some of the 
in business. 


leading edge of microcomputer software since we put BASIC 
on the first microcomputer. Today, Microsoft offers an 
— extensive range of fully-supported 
microcomputer languages, operating 
systems and applications software. 
Software like Multiplan... easy-to- 
use, yet powerful software that 
makes computers become tools 
for people. 


Ask for a demonstration. Ask 
your computer dealer to demon- 
strate Multiplans powerful, user- 
oriented Multi-Too!™ features. They'll 
show you how fMulitiplans unique 
capabilities provide you time-saving 
tools that help you answer the 
Nc ew question in business, "What 
"Апа still get back to J. B., tonight. 


MICROSOFT 


ucc TN 
RTHUP WAY 
BELLEVUE. WASHINGTON BBDO 


Appia is a registered trademark of Apple Computer, inc 
CP/M-BO irs а registered trademark of Digital Research, Inc 
Microsoft, Mulliptan and Multi Tool are trademarks of Microsoft Corp 
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| f i 
Only from Scortsdole Systems, the Sanyo Plus, only $2295. 


You get о Sanyo MBC- 1000, an all-in-one 64K Z-80A (4 MHZ) computer with a built-in, 
12", high res. Sanyo greer-phospher 25x80 display. 


The detached keyboard features 5 special function keys and а 10-key pod. Тһе 
МВС-1000 cames complete with a seriol port, o parallel port, and room for three 
additional cards. 


Pius we've added a disk drive to give you duol 5 1/4" drives and a total farmatied disk 
capacity of 624K. 


Pius Free Sofrwore: 

CP/MP: the most populor operating system, 

Sanyo Basic: А superset of Microsoft Bask, ihe most populor version of basic. 
Diagnostics and Utilities: Usually throwr-in only with more expensive systems. 
Wardstar f 3.0: The most popular word processing softwore. 

PlannerCalc ТМ: The first spreadsheet in English. 

Games: Diorythms, Trek, Parachure and 17 others - Just for the fun of Ir. 


Special Offer: Order a Sanyo Plus ond we'll throw-in o complete Integrated 
business pockoge with General Ledger. Accounts Receivable. Accounts Poyoble, 
Payroll, Inventory for $99. 

Ho decian please. ҒОЛ. Scomdole. 90 doy waranty. 


ZENITH 


Qu (€ rech's fovorke systems, From the IDM-PC Compatible 
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bà systems. compotibla. Plus i's backed by 


Now bocked locolly by құмай Өкіл 
САТ, detachable keyboard, 

w/750K tormaned 

and more. Special: cor мшш = 
Ета TM ond Сок иси ТМ w/sysuem 


$02 ————— PEDRO 
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Add terminali. primen., ond softwere 
ond we con fully resr and configure your 
system of low prices. Doch nationwide 
by 


Series 5-5D ES 
8000-40 Pr A. 
8600-12 .. $8395 


4-84 BORA. ms 66 ти. 


00 m service centers natiomewide. 


Two built-in 320K 5 1/47 diver, 1264 
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colos and 144.000 don five 5-1 

P" Моң, ond o full feorute 


2-100 . $9249 
5 -90.82 w/64K ... $2995 


Ө МНЕ 5-5, 


Г TERMINALS ` 


Scottsdale Systems. 
6730 E. McDowell Road, Sulte 7 10, Scottsdale. Arizono 85257 | 
= (602) 941-5856 —- 


Call 8-5 Mon.-Fri. 
(We Export} TWX 910-950-0082 (IMEC SCOT) 


Viewpoint ЗА Plus; New Viewpolni 
emulates Lear Segler. Televideo, or 
Sorc, Were selling them of o lower 

than models. 


самым. 2489 
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Televideo 95% 
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Dialog 80 Amber .......... Сон 
Dialog 90 ш... аам Сай 
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texte рә. memory €30-involied 


SERVICE/ORDERING 


ers Ve ll re you calgon Ig You e Ene You A. Be 
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Fare Nos comps om ai age tats a Seesaw ange pee 
fes forretumed merchandlae, Shipping өзе. -produch are FO pole ohipmmers: CP/M ord MP 
are registered тобет сї of наан, 


CP/M” SOFTWARE 


Wordle ....:............... - $238  DoeroSror sss. 50189 
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Mollmerge а. $78 DBASE II 
Spellstor ooo... $4149 = CrossTolk .... 
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Houston Instrument: 

HI-Plor DMP-2 5849 
Hi-Plor DMP-7 /8 52057 
Hi Pog DT-41 .. .. ~ $669 


NORTHSTAR 


Hew май ай са Your cue incredible Ad- 
Y choice GDOS and 

BASIC or GCP/M $120, Let us burn ond 
Advonioge TM or Hodzon and 

wei back ir with our own tau worrony 


Advantage .  .... COl | 
Horizon ! 

64K Quod ........... $2695 
Advantage 

WIS mg. ess $3795 
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LOW COST 


NEC8029A .................. 2» 9474 

Okidota 82A _.._...... $419 

Okidata 83A 

Okidata 84 .......... 

Epson MX-BO* . -—' 

Epson MX-100* ._.__... $719 
*Indudes graftrax 


HIGH SPEEO 


Prism 80 .............. 

Prism 80 “loaded” .. 

Prism 132 “loaded” .. 

Zenith 2-25 _ 

Аподех 9504А ._ 

MT 1805 ...................... $1645 
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SCM TP-4 Lee. $649 
Dalsywriter 4000 ...... $1111 
МЕС 3510 w/troc. _...... $1975 
МЕС 7710 w/ttoc. ...... $2499 
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Hayes 5marmodem 
МЕС 12"-(3 Monitor 


can build bridges from an informal 
intuitive understanding of a piece of 
the world to a formal understanding 
of that area. 

The learner benefits from the struc- 
tured nature of the activities, the im- 
mediate feedback, the possibility of a 
concrete approach to abstract ideas, 
and the emphasis on the methods of 
doing things rather than on the 
answers—the emphasis on process 
rather than product. 

During the past 10 years, Logo has 
been used with children of all ages 
and all ranges of ability. It was no- 
ticed at Edinburgh (references 4 and 
13), in the Brookline project (refer- 
ences 7 and 14), and with a Boston 
Children's Hospital subject (reference 
11) that children who had learning 
disabilities responded particularly 
well to the use of Logo. The MIT 
Logo Group has been working with 
physically disabled children at the 
Cotting School in Boston (since 
1978); with autistic and other emo- 
tionally disturbed children at the 
League School for Autistic Children, 
Newton, Massachusetts (for the past 
year); and dyslexic children at the 
Carroll School in Lincoln, Massachu- 
setts (just beginning). 

For physically or learning-disabled 
children, the computer allows entry 
into worlds in which their weakest 
areas are not the primary means of 
access. For autistic children function- 
ing at a low cognitive level we can 
simplify the computer-based learning 
environment until they are able to 
engage in self-initiated and self-driven 
activity. This can lead, for example, 
to the beginnings of an understanding 
Of cause and effect that comes from 
the one-to-one correspondence be- 
tween an action taken and the 
response it produces. Logo provides a 
tool for diagnosis and remediation 
(references 10 and 11), as well as serv- 
ing as a learning environment. 

In this article we describe several 
ways in which we have been using 
computers with educationally dis- 
abled children, helping them build 
their basic intellectual skills, while 
developing a stronger sense of con- 
fidence, self worth, and control over 
their environments. Each of the ap- 


proaches is illustrated by a brief anec- 
dote, showing how it helped a par- 
ticular child make progress in learn- 
ing. More detailed descriptions of 
these approaches and their results are 
available from the MIT Logo Group 
(see references footnote for the 
group's address). 


А Tool for Learning and 
Communication 

А severe physical handicap im- 
poses a dependent, passive role on its 
victim, The uncompromising way in 
which Logo places initiative and con- 
trol in the hands of the users allows 
them to have a direct effect on their 
environment, The Logo experience is 
often the first in which disabled 
students tackle problems which re- 
quire them to initiate solutions, try 
them out, respond to feedback, and 
decide whether to change track or to 
persist —all those things that tend not 
to happen in the dependent situations 
that typify their lives and most of 
their schooling. 


A major problem for severely dis- 
abled individuals with little motor 
control is that of being totally depen- 
dent on other people to produce a 
written record of their and other peo- 
ple’s thoughts. Computer files pro- 
vide a way of keeping notes, func- 
tioning as a scratch pad—try solving 
a complex algebraic expression or 
editing a manuscript without writing 
anything down. The effect of this 
unleashing of trapped intelligence can 
be quite dramatic. 


Mike was 17 years old when he : 
first met a computer. He has 
cerebral palsy, involving all four 
limbs, more marked on the left side. 
His speech is severely affected and 
can be understood only with dif- 
ficulty. He has sufficient motor 
power to control his wheelchair, 
but has never used a pencil, For 
three years Mike spent 6 to 9 hours 
a week at the computer and was 
brought to the Logo laboratory 
weekly during vacations when the 
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for the APPLE ll with the 
Ren Tec RGB Color Monitor Interface 


Now your Apple can have RGB 
Color—the sharpest image 
available in technology today. 


ж interfaces to МЕС and other RGB 
monitors 
ж Compatible with 40 and 80 column 
boards 
' * Fully supports semi-graphic and 
full-graphic modes 
x Plugs into VO slot 


APPLE/RGB Color 


plus: 8 

x Hen Tec ES Interface 
for Apple and most other 
microcomputers 
Converts Olympia Typewriter to 
letter-quality printer 


x GRAPPLER .............. $175. Monitor Interface . . $225. 
OTHER REN TEC PERIPHERALS: 
IBM NEC PC-8000 
x IBM/Diablo Printer Interface ..$160. Жж Wedge ................... $595 
ж IBM/Spinwriter Interface... . . 160. Additional Peripheral and Memory | 
x IBM/RGB Color Monitor Cable 36. Capabilities 
x RGB Color T.V. Converter ........ 149. 
Authorized Distributor for: x RS-232 Interface Card. ...... 2.2. 159. 
NEC, Olympia, Eagle, Konan ж 32K Memory Board ............. 199. 
DEALER INQUIRIES WELCOME ж Speech Synthesizer............. 295. 
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WE'RE MAKING A 


МАМЕ FOROURSELVES. 
Building a reputationa 
for quality printers 


of astronomical value 
from components on up. 


Making a name tor 
ourselves in printers is 
only natural when we've 
been making the highest 
quality precision parts 4 
for over 30 years. And 
although Star's reputa- 
tion in microperipherals 
has only begun to grow, 
the watch and camera 
industries worldwide 

have been relying on 
Star components for 
nearly 3 decades. 

Quality manufactur- 
ing is what we're building 
our reputation on. Star is 

a true manufacturer, not 
vare an assembler. We 
even design and manu- 
facture the computer 
controlled machines that 
make our parts. With 
unlimited production 
capabilities, Star's facto- 
ries can operate 365 days 
a year, 24 hours a day, 
producing more than 100 
million parts a month. It 
is this kind of productivity 
and total quality control 
that assures you of get- 


2% 


о | -— 1 


ting the very finest printer 
for the very lowest price. 

And the best prod- 

uct for less is what you 

can depend on getting 

from Star. Star offers 
you à full line of reliable 
printers, printers with 
divergent technologies to 
meet your specific 
needs. And there's more. 
You get a low cost, high 
quality printer with a wide 
spectrum of interfaces to 
choose from—backed by 
Star's superior service 
network, there if you 
need it. 

Star. We're going to 
be the quality printer you 
can count on, from com- 
ponents on up. And that's 
no pie in the sky promise. 


SCA 


SCOM micronics-ine 


MAKING A NAME FOR MAKING A NAME FOR OURSELVES 
200 PARK AVENUE, NY, NY 10166 
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TELEVIDEO TERMINALS 


051 SELL ПЫ SELL 
15-801 Computer 3295 2000 940 Terminal 809 555 
15-802 Computern 925 Terminal 995 720 
Terminal 3495 2795 $50 Terminal 1195 910 
15.8024 Computer 
Terminal 59054565 TELEVIDEO SOFTWARE 
- UST SELL 
Gy) TELE SOLUTIONS 
WordStar Plus 
Сабо” 
NORTHSTAR COMPUTERS Packoged For 
LIST SELL Tetevideo тға 500 
ADVANTAGE 
ADV-2«-54K 3999 Call 
HORTON 
HRZ-2G-64K 3599 Сай 
Ha27-1€-54K-HD5 0595 Сай 
ZENITH DATA SYSTEMS 
MONITOR PRINTERS 
LIST SELL LST SELL 
ZEN-VM-121 Okidala 82 A 749 i90 
17" Green Screen Olodalta 83 А 1495 740 
Monitor 150 110 We obo handle NEC, Epson 
Ask us about other fina Zenith ond Smith Corona. Call for 
Products. pices and ovallahility 


MICROPRO SOFTWARE 
UST SELL 
WordStar 495 275 
Apple Wordstar- 

16 Sector 375 235 
SpeitStor 250 155 
МойМетде 150 89 
DotaStor 350 235 
SuperSor 250 185 
Appia Maier ga— 

t Secho Cat 

295 190 

PLUS MANY OTHER 


FINE PRODUCTS: 


Cu cu 
қасы 


Don't let anyone tell you 
that service and prices are 
a trade-off We're proof you 
can have both, 

Our service begins even 
before you call. Because 


your system. We'll even 
initialize your software. 

Our repair parts stock and 
technical expertise will help 
you keep your system up. 
and hold maintenance 


we've taken the trouble to costis down. 

select the rnost reliable SO go ahead and be 
equipment CALL TOLL FREE: amazed by 
and products our low 

for sale. 800-854-763 prices, but 


We'll discuss your needs, 8 
and help you make the 
right decision. Then we'll 
test and configure IE 
equipment to be sure КІ i 
it's compatible with sg 


А remember the best is 


yet to come. 
Prices change daily— 
call for current pricing. 
1 In California call 
714-449-0603. 


8775 Olive Lane, Suites І & J, Santee, CA 92071 
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computer at the school was nat 
available to him. Here is an exam- 
ple of Mike's writing when he first 
entered the Logo program. 

"I ment Dr. Sileva Where, Jose 
Valente and Gary Drescher on Oc- 
tober 5, 1978 at 9:32:47 AM. which 
the compuer I was so excized it like 
being it a waitting 6 maternace 
room at a hospiltal whiting to fine it 
oot's a boy or a grail.” 

Two years later he produced а 
letter of which the following is an 
extract: 

"My name is Michael Murphy. І 
am the person whom your mother 
saw on "PM Magazine," I attend 
the Cotting School in Boston mass. 
I have been work with the com- 
puers for about two and a half 
years. The name of the system is 
“LOGO.” It has open many new 
doors for me." 


Mike has become a competent 
computer programmer and is now a 
computer science student at the 
University of Massachusetts, Boston 
campus, He is now writing papers at 
an acceptable level for a college 
freshman. Three other seniors on the 
project have also started computer 
science courses at the college level. 


А Simpler Version of the System 

For those who cannot manage as 
many keystrokes as Logo requires, 
e.g., FD 100, because of their youth 
or physical or cognitive disability, 
simpler Logo systems are easy to set 
up. Ап example is the Instant Pro- 
gram, on the utilities disk of Terrapin 
Logo (reference 1). With the Instant 
Program, a single keystroke will 
generate a turtle movement, e.g., F 
for forward, B for back, R for right 
turn. Larger primitives can be defined 
in the same way, e.g., a ready-made 
square, a quarter circle, or a triangle, 
each available by pressing a single 
key. It is also possible to record each 
keystroke. This allows the user to 
name the picture and then to use the 
named picture, alone or as part of a 
larger design, making subproce- 
durization possible in this simplified 
world (see reference 3, for a discus- 
sion of procedures and subproce- 
dures). For some children, we have 
used a hardware button box. This is a 
plastic box with large, well-spaced 


FMS-80. THE TWO DOOR 
DATABASEPLUS | 


Door # 1: Reports you'll use today. 7 


Door #2: The sky is the limit. 


e've split the proven, best- 
selling FMS-80 micro data 
base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man- 
ager can use. 

And FMS-81 with its new manual, 
is so easy to use, you'll be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 


Using FMS-82, you or your com- 
puter dealer can make FMS-80 do 
just about anything. FMS-82 sells 
for $495. 

Naturally, FMS-82 is fully com- 
patible with all the files and func- 
tions you generate with ҒМ8-81, 

FMS-81 is so useful, it might 
seem like you'll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it's there? 

The FMS family runs under 
CP/M,MP/M,CDOS, and Turbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You'll be impressed. 


Systems Plus, Inc. 
< 
< 
<< 
1120 San Antonio Road 


Palo Alto, CA 94303 
(415) 969-7047 


о Sr product 
DJR Associates, Inc киз. (мз: 


TM DJR Associates 


2 Mighiand Lane СРАМ, MP/M TM Digital Research 
North Tarrylown, CDOS TM Cromemco 
МҰ 1059] Turbodos TM Software 2000, Inc 
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Figure la-d: Ben, a year-old with 
cerebral palsy, made progress when he was 
provided with a button-box interface in- 
stead of a keyboard. Figure la represents 
one of his first efforts to draw a car. By the 
time of his next session he had gained much 
more control and was able to move the tur- 
tle easily and draw a second wheel for his 
car (1b and 1c). The drawing shown in 
figure Id was made when he went back to 
using the keyboard at a later session. His 
“ballgame,” while obviously simplified, 
was carefully planned and executed, 
without the randomness associated with 
his initial keyboard efforts. 


buttons, each representing a primi- 
tive, e.g., FD 20 (references 8 and 13). 
This helps to prevent inadvertent, 
unintentional keystrokes, trouble- 
some when invoiuntary movements 
are present. 


Ben is a 6-year-old with cerebral 
palsy affecting all four limbs and 
speech. He makes sounds which, 
with patience and time, can some- 
times be deciphered as recognizable 
words. He uses a communication 
board and a Handivoice. Ben was 
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introduced to Logo using the simpli- 
fied system previously described. 
He appeared to understand F and R 
but persisted іп randomly hitting 
many other keys, often crashing the 
program. Оп these occasions he 
laughed uproariously at the strings 
of letters which would then appear 
on the screen. While Ben was clear- 
ly having а good time, his keyboard 
activity seemed unplanned and un- 
related to what was happening on 
the graphics screen. 

We substituted the seven-button 
hardware button box, giving him F 
(forward without drawing a line), T 
(right tum), Q (quit), a rectangle, a 
square, a circle, and a line equiva- 
lent to FD I0. А session or two after 
the introduction of the button box, 
he began drawing several cars. The 
first one looked like Figure 1a. Dur- 
ing the next session he made a 
similar car and was asked, "Doesn't 
it need another wheel?" He paused, 
smiled, then moved the turtle on 
the path indicated in Figure 1b, 
carefully adjusted it, and made a 
second circle, as shown in figure Ic. 

In a recent session, as he entered 
the computer room he was asked, 
"Do you want to use the button box 
today?" He indicated no. "Do you 
want to use the keyboard like Eva 
and Nicky (two of his classmates)?" 
Ben said, almost distinctly, "Eva 
and Nicky." 

Back at the regular keyboard, 
Ben's random hitting of keys had all 
but disappeared. He created the 
drawing in Figure 1d, which he 
named “ballgame,” typing the word 
into the computer himself. To us, 
this picture appears flat and unde- 


veloped. For Ben, it provided a 
significant reference point which he 
used to initiate "conversations" 
about the ballgame he imagined. 


Ben's behavior is reminiscent of the 
response obtained by Weir and 
Emanuel (reference 13), who found 
that an autistic child began to use 
language spontaneously for the first 
time ever during his Logo sessions. 
Ben's Logo work provides his 
teachers with a window into his 
thinking and a medium through 
which he and they can communicate. 
This clear person-to-person com- 
munication is not routine for Ben; it 
emerges out of interaction around 
sornething of his own creation, of in- 
terest to him, under his control. For 
nonverbal children, carefree conver- 
sation is impossible. The danger for 
such children is that they will limit 
their communication because the 
results are so often misinterpreted or 
fall so short of the complexity or 
length of what they would like to ex- 
press, The amount of energy Ben puts 
into his Logo work, the effort with 
which he manipulates the buttons 
(not a trivial activity for him), and 
the length of time he spends before 
becoming tired, all indicate that this 
activity motivates exploration, com- 
munication, and probably language 
development. 

Motivation to participate in the 
Logo project is so high that children 
without special adaptive devices in- 
vent their own ways of handling a 
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More m a, 
“Spelling Checker 


The WORD PLUS has many features that 
SpellStar'" and other competitors leave out. Fast The WORD PLUS proof reads 


The WORD PLUS finds errors, shows them to 10,000 words of text in less than two minutes. 


you іп context, and with your consent, 
automatically corrects them throughout the Many Extra Features 


text. SpellStar does not correct errors. The WORD PLUS offers automatic 
-— hyphenation, text analysis, and fast word 
Versatile The WORD PLUS counting. Also solves crossword puzzles, 
works with almost any CP/M® based word locates anagrams and finds rhyming words. 
rocessor, SpellStar only works with 1 
Werdstar™ ^ е Inexpensive siso... a tow 


cost for freedom from the anxiety of 
ACCULATLE the word PLUS offers | misspelling. 
a 45,000 word vocabulary without the The WORD PLUS - Clearly the Best Choice. 


compromise of suffix stripping. For more information call Wayne Holder at 
SpellStar has only 20,000 words. p y 
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SpellStar gives no such help. SYSTEMS 


"SpallSiar and WordStar ara Irademarks ої MicroPro Intl. 
CP/M 18 а registered trademark of Снриа! Research, Inc. 


354 BYTE September 1982 Circie 350 on Inquiry card. 


keyboard, for example, by using a 
pencil between their lips. Іп some 
cases, we have seen dramatic im- 
provements in control of direction 
and accuracy of arm, hand, and 
finger movement. 


Mobilizing Existing 
Understanding 

Experts differ from naive students 
in the degree of meta-level knowledge 
they possess. The facts of a subject 
are relatively easy to transmit. Learn- 
ing only these, without an apprecia- 
tion of their use, constitutes rote 
learning. Real understanding includes 
appropriate knowledge about when 
to use particular facts and operations 
and about how to order operations so 
as to achieve a particular goal. This is 
knowledge about knowledge, or meta- 
knowledge. Just how to facilitate the 
acquisition of meta-level knowledge 
is the great challenge. One possibility 
is to try to hook into already existing 
meta-knowledge. 

A growing child spontaneously 
learns how to do certain things, in- 
cluding the procedural-control 
knowledge we are talking about. 
Connecting with that existing 
knowledge is the purpose behind the 
learn-by-doing school. For example, 
the child's intuitive knowledge of his 
own body movements as he navigates 
in space includes such sophisticated 
understanding. Mobilizing this to 
provide a way into mathematics is 
just what Papert has done with his 
turtle geometry (references 2 and 5). 

Now consider the unusual 
childhood of an individual physically 
disabled from birth. If the disability is 
severe enough, the child will not have 
handled objects as part of growing 
up, will not have played with blocks 
as an infant. The development of an 
understanding of spatial concepts 
depends on a coordination of several 
kinds of information —tactile, visual, 
motor, and kinesthetic (sensation in 
muscles and joints of the moving 
part)—generated by handling objects, 
moving around in space, and so on. 
Hence the child with lack of this ex- 
perience is at the risk of developing a 
deficit in spatial competence. 

The degree of deficit is difficult to 
assess in individuals with severe 


motor disabilities. For example, when 
children with cerebral palsy are tested 
for some particular component of 
visual perception, they will obtain 
progressively lower scores as the 
motor component of the test increases 
(reference 15). 1t has, until now, been 
necessary to convert tasks such as the 
Piagetian Seriation task into а 
multiple-choice form in order to use 
them with people with severe motor 
restrictions. This precluded an ex- 
amination of the processes involved 
in carrying out the relevant 
maneuvers. 

We have exploited the possibilities 
of an interactive graphics situation by 
creating graphics screen versions of 
these assessment tasks. Using these 
screen tasks, we have found deficits 
in spatial reasoning in some people 
with cerebral palsy when they are 
asked to perform tasks involving 
ordering by length, shape recogni- 
tion, spatial localization, and mental 
rotation. We have probed the nature 
of the underlying defect in several of 
these children (references 9 and 12). 
(See figure 2.) 


Filling the Gap with Logo 

The Logo theme of the learner as 
model builder takes on a poignant 
significance for the physically dis- 
abled because lines on the graphics 
screen can become models of objects. 
Such graphics objects can supply 
manipulatory experience of a sort, in- 
volving a minimum of motor effort, 
by simply pressing a key. We have 
called these manipulations AS-IF ac- 
tions (reference 6) and suggest that 
the Logo system provides a rich 
source of such activities. For the 
severely disabled child, the chance to 
find out about spatial relationships in 
the environment has been restricted 
by the dependence on others for 
mobility and by the lack of ability to 
draw, build, pour, pile, sift, put 
together, and take apart. The child 
can use the screen turtle to explore a 
defined and manageable spatial world 
in which to learn about shape, length, 
angle, size, position, and number; 
teachers can easily follow the process 
of exploration, structuring ap- 
propriate tasks as skils and con- 
fidence increase. 


(2a) 


(2b) 


(2с) 


Figure 2a-c: For Kate, a 13-year-old with 


cerebral palsy, the lack of meta- 
knowledge is quite remarkable. When 
asked to get the turtle into the house she 
moved forward unconcernedly until the 
observer asked, “Are you going towards 
the house?" {at A in 2b). She then turned 
and moved forward until the observer 
again asked the same question (at B in 2c). 
Kate was gradually introduced to elemen- 
tary Logo. She is now defining shapes and 
using them as subprocedures of more 
complex pictures. 
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16K Increment Bank Selectable Memory 
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On One S100 Board 


The 256 KMB-100 from 
Intercontinental Micro Systems is one 
of the most flexible and easily 
integrated S100 bus, 256K memories 
available today. Its advanced 
features include: 

O Complete Сготіх'* CP/M" MP/M™ 
and other major systems 
compatibility-up ta 16 users are now 
possible on a Cromemco System. 

D Bank selectable in any combination 
of 16K banks (e.g. 4 64K users. 

8 32K users, 16 16K users or any 
other combination.) 

L1 Up to 2 contiguous megabytes are 
easily configurable. 
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L1 Configures for phantom deselection. 


C Deselectable on 4K boundries 
from 4K to 64K 


O 4 MegaHertz operation. 
no wait states. 


[1 Parity error detection through 
interrupts. 

O (EEE 696.1/D2 Spec S100 Bus. 

C One year complete warranty. 
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Intercontinental Micros advanced 
CPZ-48000 5100 Bus single board 
CPU. which features: 280 based 
system, single or double density 
floppy disk controller, 64K onboard 


™ CP/M and MP/M are trademarks of Digital Research. inc 


dynamic RAM. 4 channel DMA 
controller and memory management. 


The others are still talking about 
their S100 Bus 256K memories — ours 
is in production — call today for further 
details and applications information. 
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Figure Зас: The progress made by Nicky, а 7-year-old with cerebral palsy, is obvious. Figure За shows his initial attempts at drawing, 
using a simplified version of Logo. His shapes were irregular and poorly defined. Ву his seventh session he was able to consistently 
make right angles, as shown in 3b, and plan and execute a large design, as shown in 3c. 


match sides of objects. Examples of 
his first named pictures appear in 
figure 3a. His use of shapes is 
typical of a much younger child: he 
demonstrates closure but does not 
have firm categories for square or 
circle. 

By his seventh session Nicky had 
made remarkable progress. He pro- 
duced, without hesitation and with- 
out mistakes, the pictures he called 
respectively “STEPS,” figure 3b, 
and “HOUSE,” figure 3c, which 
showed the following character- 
istics: consistent use of three turns 


Franky is a 10-year-old learning- 
disabled child. His reading and 
spelling are several years below ex- 
pectations for his age and grade; he 
knows some mechanical processes 
for computation, but these often 
break down. He was described in 
school records as having behavior 
problems, a short attention span, 
and a low tolerance for frustration. 
In his Logo work, Franky showed 
unexpected abilities to use numbers 
appropriately to create relation- 
ships in space, to use units larger 
than one as benchmarks for esti- 


Figure 4: This drawing shows the work of 
Franky, a 10-year-old learning-disabled 
student, His mastery of turtle geometry is 
shown by the skill with which he arranged 
the three stars into a coherent design, 
despite severe difficulties with "рарег- 


to make a 90-degree angle, match- 
ing of the lengths of opposite sides, 
use of a large area of the screen 
(both left and right halves), and a 
deliberate planned sequence to 
complete the picture symmetrically, 


mating length, and to remember in- 
dividual as well as sequences of 
commands after a single exposure 
to them. Figure 4 shows an intricate 
star design which he created from 
smaller pieces. While creating his 


and-pencil” mathematics. 


Assessment of Nicky, a 7-year- 
old with cerebral palsy, indicated 
deficits in many spatial and lan- 
guage skills, including the ability to 
count accurately more than four 
objects, to match a small group of 
objects one-to-one, and to conserve 
number (know that the number of 
objects has not changed when their 
arrangement is changed). 

In his early work with Logo, 
Nicky made small, closed shapes 
which appeared to be unplanned. 
He used a small portion of the 
screen, had difficulty turning the 
turtle in the direction he wished, 
was unable to make square corners 
(requiring three presses of T) or 
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Revealing Hidden Strengths 

A central issue addressed by the use 
of Logo with educationally disabled 
children is the discovery of hidden 
strengths. Often the needs of physi- 
cally or learning disabled children 
become the focus of their educational 
experience with most attention given 
to learning how to cope with what 
they cannot do and little attention 
given to developing special gifts and 
talents. But a physical disability is not 
the only type that may hide spatial 
strengths. Growing evidence suggests 
that there is a category of learning- 
disabled children who have special 
ability in the spatial mode, an ability 
which is often ignored in school 
(reference 11). 


design, he needed to move a certain 
distance on the screen in order ta 
place his next star where he wanted 
it. The distance was half of 75—a 
problem he is unable to compute. 
He looked at the distance on the 
screen and said, "Oh—it's about 
37." An observer might think this 
was a lucky guess if he did not make 
such “guesses” with regularity. 


Franky seems to have some of the 
skills he needs to manipulate numbers 
when he uses a spatial model but does 
not have the meta-level knowledge 
necessary to translate this under- 
standing to a purely numerical situa- 
tion. If given a spatial model which 
he can use to figure out a problem, he 
can use it successfully, but the idea of 
using the spatial model does not oc- 
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cur to him independently if he is pre- 
sented only with the numbers. 

Many children like Franky have 
learning problems that are exacer- 
bated because schoolwork in their 
weak areas is presented to them in 
their weakest mode. For these 
children, who are used to failing in 
school, the impact of Logo is three- 
‘fold: (1) it provides the possibility of 
experiencing success and demonstrat- 
ing expertise; (2) it allows further 
development of the preferred spatial 
mode; (3) it is a diagnostic tool which 
suggests to teachers ways of creating 
more appropriate curriculum by 
harnessing spatial skills. 


Equal Access in a 
Technological World 

It is important to attempt to lay to 
rest a serious misconception about 
computers in education. The connec- 
tion of children and computers does 
not diminish the teacher's critical role 
in the learning process. On the con- 
trary, because interaction with a 
computer opens a window into a 
child's thinking processes, a teacher is 
challenged to observe carefully, to 
develop hypotheses about the child's 
strengths and needs, and to help 
structure next steps for the learner. 
The questions for a teacher are the 
same here as in any educational situa- 
tion: When should the teacher pose a 
new problem? When should the child 
be left alone to explore the possibili- 
ties? When should help be given and 
how much? How much frustration is 
appropriate in a new problem-solving 
situation? The computer can also 
become a powerful tool for the 
teacher in devising specific cur- 
riculum tailored to children's needs 
and harnessing the power of both 
graphics and text capabilities. 
Teachers have used or are developing 
Logo programs for teaching mathe- 
matics, physics, electronics, music, 
writing, and spelling. 

We are only beginning to under- 
stand the extent to which the educa- 
tionally disabled have been denied 
rights and opportunities. А user- 
controlled, flexible, extendable com- 
puter language is a powerful tool that 
can help bridge some of the gaps by 
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increasing educational access, ex- 
panding choices, improving commu- 
nication, and enabling development 
of skills for vocational success and 
personal enrichment. Bi 
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Los Angeles 

(213) 907-1803 

Orange Coun 

(714) 851-9462 
Sacramento 

[916] 966-8037 

San Francisco/Sunnyvale 
(408) 727-9552 


DC: Washington 
(703) 356-6441 


GA: Atlanta 
*(404] 952-0919 


IL: Chicago 
(312) 882-8176 
(800) 323-5609 


МА: Boston 


(617) 273-5955 
*(617) 229-2800 


MI: Detroit 
(313] 525-8240 


MN: Minneapolis 
*(612) 814-7199 


MO: St. Louis 
(314) 434-4011 


NY: New York 
(212] 687-7122 


ОН: Cleveland 
[216) 333-3725 
РА: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 
TX: Dallas/Ft. Worth 
*(817) 261-5312 


WA: Seattle 
[206] 455-4725 
* Includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 


For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
|408) 988-3472 

Toli Free: |800| 538-8133 

Telex: 17155] DYSAN SNTA 

TWX: 910-338-2144 
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If you said atleast $186.50*, you're probably close. “ 


Confused? It's simple. The minimum cost of a one-sided, single den- 
sity 8" diskette equals the purchase price plus the cost of the time Oum 
to fully load the data onto the disc". Theadjacentdiagramtellsthe — " 

story. As you can see, the purchase price of a diskette is а5та!! 

fraction of the total cost of ownership. So why not pay a 

few cents more for the best diskette available? ` 

That's where Dysan's quality comes in. Dysan disk- - ^^ 
ettes and mini-diskettes are manufactured to m Tu 

the toughest quality standards in the industry. 
Every diskette is tested between the tracks 
as well as on the tracks to insure you 10096 
error-free recording over the entire disc 
surface. Dysan quality protects your 
investment of 5 iem 
You know how costly time and data 
losses can be should your “bargain” 
diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you 
dearly. Why take the risk when you 
can have Dysan? 


/ 


d 
*$4.00 represents A * $182.50 represents the cost of data 
- Dysan's suggested | loading (approximately 22 hours at 
Our Media Is Our Message retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
| e. - density 8" diskette, packaged ten of 58.23/hour], based оп 1981 Data 
5201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association 


Santa Clara, CA 95050 ownership = $186.50 (DEMA) National Averages. 
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Swashbuckler 


Scott Spangenberg 
RFD 1, Box 376 
Peterborough, NH 03458 


Does the soul of Cap- 
tain Blood reside within 
your Walter Mitty ex- 
terior? If so, you should 
know about Datamost's 
Swashbuckler, a game 
for the armchair swords- 
man yearning for the 
thrust and раггу of 
flashing blades without 
the risk of annoying 
lacerations. The game 
takes place aboard a 
pirate galleon manned 
by the scurviest crew of 
villains ever to sail {or 
soil} the seven seas. Your 
swordsman, hereafter 
referred to as you, duels 
a series of pirates to the 
death. In this game, 
death is not a permanent 
condition—the pirates are revived to fight again. You 
are revived twice, for a total of three lives per game. 

To start your battles, insert the game disk and boot 
up your Apple II. After you see the title page, press the 
space bar to begin. As Swashbuckler opens, you are 
faced by an enormous, club-wielding giant. Your only 
hope is to parry off his blows until an opening ap- 
pears. 
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Photo 1: As slain pirates lie in heaps on the deck, the 
swordsman prepares for another attack. 


Fencing Lesson 

Y ou use your left hand 
to move your swords- 
man, and your right to 
move his silver saber. 
The S key switches the 
direction you face. The 
А and D keys move you 
left and right, respective- 
ly, regardless of the 
direction you face. 

Your right hand rests 
on a diamond pattern of 
keys composed of the 
I, J, K, L, and M keys. 
An 1 puts you in the 
high-parry position, 
which can help protect 
you from overhead 
blows. The M key places 
you in the Јом-раггу 
position, which you use 
to protect yourself from cuts to the leg and other low 
blows, The K returns you to the en garde position. 

Moving left or right also returns you to the en garde 
position. ) selects the thrust position, which I think of 
as a jab. Pressing L makes you lunge forward, some- 
times right into your attacker's weapon. When you are 
hit and go down, your attackers move back a good bit 
and you are left in a heap in the center of the screen. 
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: ПОЧЕ POWER 
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ED COMMUNICATION CD 


Zynars Buffered Communication Card (ВСС) brings pre- 
viously unavailable power and flexibility to the Apple II and Ill. 
Wherever the rate of data input is faster than the Apple can 
process, or where the Apple is restricted by a slow output 
medium, the ВСС enables the Apple to operate effectively by 
leaving the major part of the 1/0 management to the BCC. To 
achieve this the BCC has its own 6502 microprocessor ithe 
same as in the Apple! and memory IRAM) for buffering. 


For example, data from an input device (graphics tablet; 
telephone line etc) can be accepted while the Apple is writing 
previous input to disk. Or the BCC can handle bulk trans- 
mission of data, freeing the Apple from operating at line 
speed. By using the BCC to buffer input, multiple devices can 
be controlled. One Apple, for example, could accept readings 
from several measunng devices. 


ECO20 is the standard card for Apple |! and (11. ECO21, for 
the Apple Il only, has an extra ROM. The code on this provides 
s oti nad with most other RS-232 peripheral cards, 

can be used for automatic initialisation and control of 
communications. By customising it, the user can ensure an 
optimum interface to particular devices or resources. 


FEATURES 

eBuffered, 2k of user-partitioned memory for optimum 
storage 

eProgrammable. Can be customised 

@Dual speed operation 

@RS-232-C. Standard interface 

@Appie II and IIl, Compatible with both workstations 

@14 Baud rates. From 50-19200 Baud. Selectable by software 
or built-in switch 

eData Compression. Transparent compression of status 
words for efficient storage use 

eAuto Shutdown. Closes transmitting modem when buffer is 


empty 
eReal-Time Clock. Available to Apple. Intervals of 0.1 second 
upto 436 seconds. 


OEM inquires welcorne. Call or write for details now 


ZYMNAR 


SILICON TECHNOLOGY & COMPUTER SCIENCES 


USA United Kingdom Germany 
Nestar Systems, Inc Zynar Ltd Zynar Vertnebsgeselischaft mbH 
2585 East Bayshore Road 122/3 Hi ч Street Uxbridge Gustav-Stresemann-Ring 12-16 
Palo Alto California 94303 Middlesex UBS 1JT Postfach 4827, 6200 Wiesbaden 
Tel (415) 493-2223 Tel (0895) 59831 Telefon (0 61 21) 37 3051 
Telex 171420-NESTAR PLA Telex 896607 Telex 04 186 175 RANK D 
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Pressing any key will revive you. It takes a little practice 
to avoid standing up in the middle of someone's weapon 
and impaling yourself. 

Before too long, when the giant would bring up his 
club for a blow, I was able to capitalize on the opening. 
When struck, the giant drops his jaw in surprise, lets go 
of his club, and slumps to the floor. In fact, each pirate 
reacts in a fairly realistic fashion to being stabbed or 
slashed. 

You will meet up with several adversaries during the 
course of a game and, the farther along you get, the more 
you meet. (I encountered seven characters during my 
struggles.) 


The Game 

You meet new adversaries in pairs, or actually waves 
of pairs, The first adversary in the pair will appear on the 
right-hand side of the screen. If you defeat him, his part- 


In Less Than 3 Minutes 


Your ІВМ Model 50, 60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 
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At a Glance 


Name 
Swashbuckler 


Type 
Arcade-style game 


Manufacturer 
Datamost 

9748 Cozycroft Ave. 
Chatsworth, CA 91311 
(213) 709-1202 


Price 
534 95 


Author 
Paul Stephenson 


Format 
54-inch floppy disk 


Language 
6502 machine tanguage 


Computer 

Apple Il with 48K bytes of memory and one disk drive [DOS 3.2 
or 3.3) 

Documentation 

Two pages 


Audience 
Game players 


ner will immediately appear on the other side. That's 
your pair. 

If you defeat the second character, you will have to 
contend with both of these adversaries at once—four, 
five, or nine times! That's a wave, and there are two 
waves for each scene after the first. In the first scene, 
there is only one wave, but you must defeat both 
members of the pair nine more times. The pair in the first 
wave of scene two will attack you six times, and the pairs 
in every wave afterward will attack five times. 

You get one point for each pirate you defeat. The scene 
changes at 21, 43, 63, 83, and 103 points. I don't know 
how many scenes there are beyond that, because my high 
score is 112 points. 

The pirates have trained pets that join in the attack 
against you at both regular and random intervals. You 
don't get any points for killing an attack pet, but doing so 
can help you get to the next scene. Sometimes you may 


find yourself simultaneously fighting off two pirates and 
two attack pets, which are rats, cobras, spiders, and scor- 
pions. Ав mentioned above, you are provided with a low 
parry to fend off their attacks. However, you can't move 
and keep the low-parry position at the same time because 
moving always returns you to en garde, so a certain 
amount of forethought must go into your movements. 
[n addition, the pirates you face change in some signifi- 
cant manner at each new scene and at 33, 53, 73, 93, and, 
probably, 113 points. The first two times, the change is to 
a new pair of adversaries. After you meet the first six 
pirates, the adversaries change in the way they are paired 
against you. The next change involves an even greater in- 
crease in speed, which forces you to treat supposedly 
familiar assailants with an entirely different set of tactics. 
At 83 points, some new characters begin to appear. The 
further along you go in the game, the faster and more ag- 
gressive the pirates are. After each wave, the pirates 
revive closer to the spot where you dropped them. When 
this starts happening, you should kick the body toward 
the edge of the screen before you meet the other attacker. 


Cast and Crew 

After playing the game several times, 1 began to nick- 
name each of the pirates (with apologies to Datamost). I 
call the first pirate Baldy Spikeclub. As long as Baldy 
keeps his club in front of him, he completely guards 
himself from your attacks, but he can't break through 
your guard as long as he stays in that position. When he 
raises the club, he is both dangerous and vulnerable. He's 
vulnerable because as soon as he moves his arms up or 
down you have an opening. Dangerous, because he can 
now kill you, especially if you thrust or lunge from too 
close in. He moves that club very, very fast even on the 
lowest level. When he appears again later in the game, he 
wields the club so fast that he's in a true rage and one of 
the toughest characters to defeat. 

His partner, Ratface Daggeraxe, is relatively easy to 
dispatch once you learn not to let him and his ax get too 
close, He's usually so busy waving his weapon and look- 
ing ugly that he forgets to defend himself. Datamost 
should consider making this character fight more effec- 
tively, as he rapidly becomes a boring opponent. 

The first character you meet in the second scene is Buc- 
caneer. He's one of the two or three toughest characters | 
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e Misimum order 100 © Fer smaller quantilies add 10% 
e Packed 10 hezea of 10 diskettes with slaves and labals 
в Quantity discounts — 1.000 deduct 3%, 

5.000 deduct 5%, 10.000 deduci 7% 
e Add $5.00 per case $7, $7.00 per case В” 

Ғы chigping веб handling бөнінмін USA. WPS езгі 


Spe О оча 28 J 


OPUS 5521620 55:51921 
BASF 5:21522 1451974 


MAXWELL 
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DISK DRIYE HEAD 
CLEANING KITS 
Prevent head 
crashes ang 

ensure чту tree 
operabon 

Su" an Б 


SFU C- 10 CASSETTES.. 10/57 


(AN сөзім incheta іш мі —# 


Get 8 casseties, {> 10 
Sorec, and Cassette 8 


MARDHOLE DISK PROTECTORS 
E 4 - ey 


zizi 


Наги Rags (801 


$3 
$6 $8 


LIBRARY CASES 
K 0 


e Written perchase orders accepted {ram gavernment agencies aad well rated firms 
at a 10% sercharge [wabasb media caly) fer set 30 billing e lglernationgl erders 
accapied with a 15.00 surcharge {or handling, plus shipping charges, © COD. 
requires a 10% deposit e We accept ша Mastercharge, Money Orders. and 
Certilicalg checks. e Checks require bank сезген. е Арш F.Q. B. San 
Шера. e Міт shipping sad азза 2.00. minimam order 10.00. о Caliteraia 
residents all 6 sales tax. © Prices asd lerms cedject to change withoul ostica, е 
Al salaa вобас ta zravability, сс, aag verification, © AH sales are final » 
айий кеп guaranteed or full refund. 


We also oller printer ribbons, prinlwheels, type elements, 
equipment covers. power consoles, paper supplles, storage and 
fing equipment furniture and many other accessories for word 
and data processing systems Write for our free catalog 


Order Only 


ABM 
PRODUCTS 


8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 


encountered, particularly on the higher levels where all 
the pirates move quickly. The first time you meet him, he | | 
swings his cutlass with alarming speed and can often | | 
reach much farther than you thought. Because he moves 
so fast, it can be very difficult finding an opening. 


For Information 
or California Orders 


| (114) 268-3537 
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SYSTEM SOFTWARE RACET COMPUTES 


Get The Most From Your NEC PC-8001 


With RACET computes Software!! 


RACET МЕС005 does more for your PC-8001 than any other DOS It's 
faster, more elficienl and easier to use [t's loaded with extra features 
to lel you stretch the limits ol your system, This advanced operaling 
system works with the ROM NBASIC to give ІШІ compatibility with color 
and other BASIC commands. 

EMPHASIZES INTEGRITY. NO MOUNT or REMOVE commands Excel- 
[er protection trom improper diskelfe swapping AGAIN, HELP FIHD 
and REF commands File password protection. 


AQVANCED FEATURES. At! DOS lunctions and commands may be used 
direclly нт а BASIC program!!! Special RUN oplion allows merging ai 
programs. retaining all varrables in memory. Fixed block spanned 
records AUTO and DO commands. Machine language loads and saves 
MATPRINT and MATINPUT to disk Complete directory, ALL super- 
магу culls documanied and avaiahle to the machine language рға 
grammer Superzap utility included 


ж NEW ж ELECTRIC PENCIL* жж $99.95 


THE most popular Microcomputer Word Processor in the world now 
available on the NERS МЛІВ many added fealures. Embedded print 
commands. Print trom memory and disk!! Seltable tabs. Inden! and 
hanging indent, Parallel, Serial, ang Video drivers. DICTAMATIC cas- 
бейе control for translating dictated messages!! And much more!" 
Masi features of word processors costing five limes as müch!!! Runs 
on 32K or GAK system!!! 


ж NEW ж ELECTRIC SPREADSHEET* ж яж 878 


A BASIC Spreadsheet progtdm for the PC-8001 Anything you work 
with columns and rows and a ddiculator belongs on the Elecliic Spread- 
sheet. Results frmatted for screen or printer, ‘What H questions 
answered, P/L forecast Personal budget. Real estate investment. Nel: 
worth forecast. Cash юм eslimales. Business Jorms Works on 32K ог 
64K system!!! 70 operators plus histogram рф. revise spreadsheet 
layouk. and more. Select preprogrammed operators {or line. column, ог 
cell saiculations. Set rolumn widllis and number oi decimals. Manual 
and diskette include 22 examples. 


ж NEW x ADVANCED PROGRAMMING BASIC а ж 560 


THE lunctians and commands ій Ihis package give you extended 
contro! over dala and your РС-8004 system These extensions to 


^ NBASIC provide compiete conversion of (time and date Tunclions 


including days between dates and Julian dales Extended string 
lunctions include juslity truncale center, totale. tcinslate. shill, 
pack and search Array functions include masked search of both 
sorted and unsorted arrays, and inseri in sorted arrays 


MULTI-KEY SORT 'MKS' 560 


SUPER FAST Machine Language Іп-Матогу Sorts Three key sorl on 
500 elements in 4 seconds!!! Simple one-line BASIC functions SORTV 
and SORTC verbs Mixed ascending and descending keys. 


BASIC PROGRAMMING UTILITIES "BASUTIL' S60 


COMPRESS. EXPAND. PRETTY XREF Cross Reference Utility Great lor 
modeling. debugging and structuring BASIC programs 


KFS-80 KEYED FILE SYSTEM 'KFS-80' $150 


MACHINE language BASIC ISAM utility provides keyed and sequential 
access to multiple files. Simple intertace to BASIC. Binary free keyed- 
Ше index system provides rapid access Io records. 


CONVERT TRS-8D* PROGRAMS ТО RACET NECDOS 
WITH 'PROTRAN' $98.95 


COMPLETE utilities for tile transfer and BASIC program conversion 
Mod 111 diskettes may be read directly Mod | and Il ма Н5-232 
jransler BASIC programs, data hies, or machine language files NO 
SUPPORT iS provided lor conversion of machine language files or 
PEEK 5, РОКЕ 5 or USR'5 10 function on PC-8001 Substantial knowl 
edge ol 195 BASIC and NBASIC required Package designed tor 
soliware autliors 


AVAILABLE FROM YOUR LOCAL NEC DEALER or trom RACET сомеџтеѕ 


CHECK, VISA. M/C. C UD. 
PURCHASE DADER 
Teiephona Orders Accepled 


i714] 997-4950 Integrity іп Software 
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"ELEC TRIS, SPREADSHEET {5 A TRADEMARK DF DANG HANEY АУМА АП" 


RAC ET COMPUTES 9 


1330 № Glasseil, Suite M, Orange. СА 92667 (714) 997-4850 


Circla 402 on Inquiry card. 


However, there are two times when you can get past his 
guard, First, from time to time, Buccaneer will raise his 
cutlass high above his head. It's not only a dramatic pose, 
but an ideal opportunity for you to skewer him. The 
other occasion when you are likely to connect is when he 
follows through after one of those dramatic cuts and his 
sword is still down. If your timing is right, your blade can 
find an opening. 

Buccaneer's partner on this level is obviously a veteran 
of many such battles because he wears a patch over one 
eye and has a wooden leg. His favorite piece of mayhem 
is slashing your leg to maim you. Like all of the pirates 
who come fram the left side of the screen, though, he is 
not nearly as challenging to deal with. This is not to say 
that he's always a pushover like Ratface. He is much 
more apt to get through your guard, particularly if you 
advance when you should be falling back or if you care- 
lessly lunge at him from too close. 

Shufflefoot Spearpoker doesn't throw his weapon 
(none of your foes in this game do), but he certainly does 
move his spear around in a menacing fashion. You have 
your best chance to defeat this character when he is wav- 
ing his spear and it's not pointed directly at you. Some- 
times you can reach him even when the spear is aimed 
straight at your heart, but I don’t recommend it. Al- 
though he looks as if he's about to fall over backward, 
Shufflefoot moves a good bit faster than some of the 
other characters. He can slip his spear under your sword 
arm even when you're sure that you are well protected. 

The Harpoon Hustler is best handled with a kind of 
determined patience. He is the most aggressive pirate up 
to this point; if you leave an opening, he'll find it. When 
he has his harpoon pointed at your belly you are com- 
pletely blocked from hitting him. You can goad him into 
trying to take a swing at you by alternating between at- 
tacking and retreating. Usually, I end up thrusting time 
after time until I find an opening by chance. | 

The Samurai handles his sword with the style you 
might expect; very impressive animation, He is also un- 
believably fast, Surprisingly though, he is not as hard to 
defeat as either Buccaneer or Baldy Spikeclub. In spite of 
his speed, if you hold a thrust or lunge position, the 
Samurai will eventually impale himself on your saber. 
Although harder to defeat, he's comparable to the Har- 
pooner or the Buccaneer. 

The pet rat always appears from the left side of the 
screen. If he bites, you're not dead, but you won't be able 
to lunge until you are struck down and then revived. 
Slice down with a low parry and the rat will disappear 
before your eyes. 


The cobra can really move fast! This lovely pet is just 
as easy to dispatch as the rat, if you are quick, but it's apt 
to surprise you. The cobra first appears in scene one, 
but he can appear at odd moments throughout the game. 
Its bite is deadly. 

The other two creatures are the spider and scorpion. 
Their graphics are especially well done, Both first appear 
in scene two and randomly throughout the game there- 
after. Your defense here is also the low parry. 


Game Strategy 

А player can do fairly well in the lower levels of this 
game by attacking whenever possible. Proceeding further 
requires a certain amount of strategy. Never lunge when 
a simple thrust will do: you are likely to lunge right into 
your opponent's weapon. Try to give yourself as much 
fighting room as possible. Remember to meet each pirate 
on his side of the screen, because this keeps you from get- 
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* SPECIAL! BUY 10 and GET ONE FREE! 


ting caught between two enemies with nowhere to re- 
treat, Also remember to kick the bodies out of the way to 
create fighting room or you will find pirates stabbing you 
in the back the moment they are revived. When you cut 
down the second pirate of a pair, you should stay close to 
the place where he will be revived so that you can hold 
out your sword and impale him again when he stands up. 
Finally, watch out for those nasty creatures on the floor. 
If an attack pet comes toward your back while you are 
busy with a fight, you should deal with it first and then 
return to the fight. 

I think that most arcade-game fans will find Swash- 
buckler an enjoyable experience. The title page and some 
of the scenes are a little sloppier than you might expect in 
a $35 game, but the animation is a real winner. The need 
to plan your moves and to use strategy elevates Swash- 
buckler well above the run-of-the-mill arcade game. I'm 
not finished playing yet. 8 
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I'm Nicholas van Horn the Third, but you 
can call me Old Nick. 

ме just made a pact with the Discount 
Software folks апа we ve come up with а 
plan that is positively diabolical: 

To get your business, ме re going to sell 
you any of the software you need at the 
lowest prices in the industry. 

l'm not just blowin’ smoke —l'll back up 
that claim with the exclusive Ofd Nick's 
Price Protection Guarantee: 


"ГИ match any advertised price on any 
item you want to buy from us. And if— 
Heaven forbid—you find a lower price 
on what you bought within 30 days, just 
show me the ad and I'll refund the 
difference: 


We won't leave you in limbo, either—if 
you ve got any questions about the soft- 
ware after you get it, just call our Hot Line 
and get the answers you need from our 
fiendishly clever support staff. 

All in all, unless you've got money to burn, 
you'll be a lot better off buying all your 
software from me. 

Because while | may be small and horny, 
МІ work my tail off to make sure that you 
get your software for less than ever before. 

Now doesnt that light your fire? 


GOT A QUESTION? 
CALL OUR HOT LINE: 213-837-5141. 


Tell ‘em Old Nick made you do it. 
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Zero Gravity Pinball 


Mark Friedman 
23 Forge Dr. 
Nashua, NH 03069 


Thoughts of pinball 
bring back fond memo- 
ries of pizza parlors and 
pool halls, but no pizza 
parlor or pool hall yet 
built has a game any- 
thing like Zero Gravity 
Pinball. In fact, you 
won't be able to find a 
pizza-parlor version of 
Zero Gravity Pinball un- 
til orbiting space stations 
become commonplace. 
The game was written 
for the Apple П by Don 
Fudge and is marketed 
by Avant-Garde Crea- 
tions. 

True to the traditions 
of its earthbound prede- 
cessors, Zero Gravity 
Pinball challenges you to 
score as many points as you can using flippers to keep 
the ball in play. Without gravity’s influence, the ball 
moves in a straight line until it hits an object or moves off 
the playing area. Furthermore, instead of the traditional 
two flippers, you have 10, five on each side of the playing 
area. 


Getting Started 
The instructions for playing the game are printed on 
the back of the package wrapper. Although the instruc- 


370 September 1982 © BYTE Publications Inc 


Photo 1: The pinbail playing area with central bumpers and side 
flippers. 


tions are otherwise quite 
detailed, I found one ser- 
ious omission: how to 
start the game. Fortu- 
nately, start-up is a sim- 
ple process: insert the 
disk into drive 1 and 
boot up normally. 

After the program 
boots up, you'll see the 
title page. Press any key 
to continue and the 
credits’ screen will ap- 
pear. Next, you are 
asked if you would like 
instructions. The on- 
screen instructions ге- 
peat the information 
from the printed docu- 
mentation. [t now takes 
about 40 seconds for the 
game to load. 

Next comes your most important decision of the next 
couple of hours: which level of difficulty do you want? 
The levels range from 1 (slow) to 5 (masochists only). 
Another brief delay follows, during which you should 
grab game paddle 0, because the first ball is automatically 
released. 


The Layout 
Ав you view the playing area (see photo 1), you'll 
notice some of the unique features of Zero Gravity Pin- 


New books from 


DIGITAL PRESS 


Learning with Computers 
Bork 

А comprehensive overview 
for using the computer as a 
teaching device to build а more 
responsive learning environ- 
ment. 1981, hardbound, 286 
pages, $28.00 


Engineering a Compiler: 
VAX-11 Code Generation 
and Optimization 
Anklam, Cutler, Heinen, and 
MacLaren 

Step-by-step descriptions and 
practical experiences of the pro- 
gramming team developing the 
PL/I General Purpose subset 
compiler for the VAX machine. 


1982, hardbound, est. 270 pages, 


$24.00 


Office Automation: A 
Survey of Tools and 
Technology 
Barcomb 

The first practical introduc- 


tion on office automation func- 
tions, equipment, and 
techniques. 1981, 241 pages, 
hardbound: $24.00. 
paperbound: $15.00 


Technical Aspects of Data 
Communication, Second 
Edition 
McNamara 

A practical up-to-the-minute 
approach to the nuts-and-bolts 
problems and solutions in con- 
figuring communications sys- 
tems. 1982, hardbound, 330 
pages, $32.00 


The Theory and Practice of 
Reliable System Design 
Stewtorek and Swarz 

Show's how to combine eco- 
nomics with design and cost 
modeling with reliability mod- 
eling in hardware system de- 
sign. 1981, hardbound, 772 
pages, $55.00 


Also available from Digital Press 


Computer Programming 
and Architecture: The 
VAX-11 

Levy and Eckhouse. 1980, hard- 
bound, 407 pages, $28.00 


Engineering Intelligent 
Systems: Concepts, 
Theory, and Applications 
Glorioso and Colon Osorio. 1980, 
hardbound, 472 pages, $29.00 


Computer Се er ah A 
DEC View of Hardware 
Systems Design 

Bell, Mudge, and McNamara. 
1978, hardbound, 585 pages, 
$28.00 


TEX and METAFONT, 
New Directions in 
Typesetting 

Knuth (co-published with 


American Mathematical Soci- 
ety). 1979, paperbound, 355 
pages, $12.00 


From ENIAC to UNIVAC: 
An Appraisal of the 
Eckert-Mauchly 
Computers 

Stern. 1981, hardbound, 286 
pages. $25.00 


Project Whirlwind: The 
History of a Pioneer 
Computer 

Redmond and Smith, 1980, hard- 
bound, 280 pages, $25.00 


Early British Computers 

Lavington (co-published with 

Manchester University Press). 
1980, paperbound, 146 pages, 

$9.00 
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Introduction to V AX Software Handbook 

DECSYSTEM-20: 1982, paperbound, 529 pages, 

Assembly Language $15.00 

Programming € 

Gorin. 1981, paperbound, 576 Ei рен зы Systems 

Puis ae) 1978, paperbound, 276 pages, 
$15.00 


Data Processin 
Technology an 
Economics, Second Edition 


Introduction to BASIC 
1978, paperbound, 227 pages, 


Phister (co-published with SE 

Santa Moníca Publishing Com- 101 BASIC Computer 
panv). 1979, 736 pages, hard- Games 

bound: $45.00, paperbound: 1975, paperbound, 249 pages, 
$30.00 $10.00 


Coming soon from Digital Press 


Nine Steps for Effective 
EDP Loss Control 


Computerizing Your Small 
Business 


Strategic Planning for 
Campus Computing: Ten 
Creative Approaches 


Ordering Information 


Postage and handling free when order is prepaid. Ten percent discount 


when ordering two or more 


books. Make check payable to Digital 


Equipment Corporation, Check or charge card required on all orders 


under $50. 
QUANTITY 


Mail to: Digital Press Order Fulfillment 


Digital Equipment Corporation 
12-A Esquire Road 
Billerica, МА 01862 


TITLE 


PRICE” 


Subtotal 
Discount 
Sales Tas 

Total 


“ДІР prices quoted are U.S. only. For prices outside the U.S. contact vour nearest 
office of Digital Equipment Corporation, Educational Services. Prices are subject 


ta change without notice. 
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TOLL-FREE ORDER NUMBER 

Tm order books by MasterCard or VISA, call the Digital Press toll-free number. 
| 800-343-8322 of 8321 In Massachusetts. call (617)663-2124. Phones lines are 
open from FOO am, to 4:00 p.m Eastern time. 


Name Company/School 
Address 
ен -—— Zip 


METHOD OF PAYMENT 
JCheck included. OMasterCard OVISA D Purchase Order (attach P.O). 
Charge Cand Асе? No. Expiration Date 


Telephone 
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We change the way 
the world thinks. 
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Аға Glance 


Name 
Zero Gravity Pinbaii 


Type 
Arcade-style game 


Manufacturer 
Avant-Garde Creations 
POB 30160 

Eugene, OR 97403 
|503) 345-3043 


Price 
$29 95 


Author 
Don Fudge 


Format 
514-inich floppy disk 


Language 
6502 assembly language 


Computer 
Apple 1 wath 48K bytes of memory, Apptesoft in ROM or 
Language Card, one disk drive [DOS 3.2 or 3 3]. game paddle О 


Documentation 
One-page card 


Audience 
Arcade enthusiasts of all ages 


ball. The playing area is square, with gaps (indicated by 
dotted lines) on all four sides. The game begins when the 
ball appears from the central bumper and starts its 
journey. The ball can also disappear there, as this 
bumper occasionally turns into a hole, but there's not 
much you can do about that. 

Before turning to the flippers on each side of the screen, 
a word about those openings at top and bottom is in 
order, To keep from losing the ball in the lower opening, 
you must press the space bar before the ball enters the 
void; if you're too slow, the ball explodes. To guard the 
upper opening, press any key except the space bar. These 
protective "force fields" have a limited range and have no 
effect unless the ball is about to exit from the top or bot- 
tom of the screen. 


The Flippers 

The primary challenge of Zero Gravity Pinball is that 
you need three hands to play, because, while worrying 
about which key to hit next, you're busy twisting away at 
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the game paddle to control the flippers. Although there 
are 10 flippers on the screen, only one is in play at any 
given time. To select a flipper, turn the game paddle until 
the desired flipper changes color from green to red. Then 
press the paddle button to flip the ball back into play. 
The flippers, like the upper and lower shields, are active 
only when the ball is nearby. 

The flippers are not solid, but rather are "force fields." 
As a result, the ball will go through a nonselected flipper, 
causing it to vanish until you select it, or until the next 
ball is released. 

At this point, you're busy paddle twisting, button 
pushing, and key pressing, so a word of warning may be 
appropriate, Every once in a while a flipper may be red, 
but in fact be a useless "bogey," or even worse, a white 
"superbogey": there, but not there. In either case, just 
turn the paddle knob back and forth to restore normal 
functioning. Occasionally, the top two flippers will act as 
if they were solid even though they've not been selected. 


Scoring 

Once you've accumulated 50,000 or more points with 
the five balls you are allotted, it's time to move up to the 
next level of difficulty, because a score of more than 
64,000 points ends the game. While I’m reluctant to 
reveal my top score, let me assure you that it was no- 
where near that level. If you have a joystick and a 
steadier hand than mine, flipper selection should be easier 
and faster, and your scores higher. 

While the screen layout is relatively simple, particular- 
ly compared to some of its earth-based predecessors, the 
quality of the graphics and animation is excellent, and its 
color and sound are good. Even at level 5, the ball's 
movement was quite smooth—though moving too fast to 
provide much opportunity to keep it within the playing 
area, [n fact, the press release accompanying the review 
copy indicated that anyone able to hit the ball more than 
twice at level 5 was worthy of a plaque. 


Conclusions 

While it has some similarities with other pinball games, 
Zero Gravity Pinball takes much longer to master than 
the more familiar two- or four-flipper games. 

The five levels of difficulty allow almost anyone to en- 
joy the game, while providing lots of challenge for the 
most accomplished player. 

Zero Gravity Pinball is an original and unique game 
that makes excellent use of the Apple's graphics capabili- 
ties, It may be one of the best tests of eye-hand coordina- 
tion around, as well as being a lot of fun. m 


10 & 20 MEGABYTE (FORMATTED) 
5/4” WINCHESTER SUBSYSTEMS 


For 2-80 based micros which utilize the CP/M operating system . . . 
CCS APPLE (with CP/M) ZENITH/HEATH NORTHSTAR 
GODBOUT XEROX 820 ANY 2-80 5-100 SYSTEM 
ALSPA TRS-80 MOD |І 
OSBORNE 


All units are delivered completely assembled and tested, with drive, controller, 


case, power supply, cabling. 2-80 interface and all requisite software. А few features: 


THE 7-80 INTERFACE: 


ДДД! 


OU 
E= 


> 


> 
р- 
> 


CP/M and MP/M are registered trademarks of Digital Research; OASIS (5 a 
oroprietary product of Phase One Systems, Inc.; 2-80 is a trademark of Zilog. 


Supports vectored interrupts 
Plugs directly into the 2-80 socket on the host CPU (requires no special buss) 
Allows for DMA operation (if you already have a DMA system) 

Supports MP/M, OASIS and other operating systems (with addi- 
tional software) 


R SOFTWARE: 

Written in 2-80 assembly language 

Automatically configures virtually any existing version 
2.X CP/M to the hard disk subsystem 

Includes SOURCE CODE 

Requires less than 2k of overhead memory 
Enables the user to read or write a 64k file in less than 
four seconds 


FULL SIX-MONTH WARRANTY! 
Delaer inquiries are more than welcome 
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YOUR COMPUTER HEADQUARTERS 
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Parallel 1434" Home Accountant ‚ B0" Case. typewnter. style 
BONUS! Appte Writer l| MicrobutferfEPSON ВК Accounting Plus . Cal сао: {> у, m 
,54090) Sena ыза" Brodebund Payroll ,290ы | pac. аірпа lock shit key, 
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GPS (Graph Prac SystemiPro *79** 
14 н 
SYSTEM ва dl m Complete Graphics SPECIAL OFFER! 
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with interface. DOS 3.3 Magic Window Б4% 
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доріе W monitor 2 Select CPM Саі! Alpha Bytes Decorative Disc!22* vu agi - 4 4 Zn Users' 
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Screen Writer И SPECIAL! "Á Serial or paratiel interface’ | Data Capture 40 449% 
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PRINTERS 
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тн RF Modulator (50 Value!) 


time-sharing videtex display 
= commodore 


VIC 20 | 
COMPUTER | 
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Power! 
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to 544K. Versatile aiphanumeric keyboard 
High resolution CAT Built-in HP- 18 inter- 
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Beer Run—a game 
with a straightforward 
purpose. No longer shall 
1 dwell in a maze of 
twisty tunnels, watch my 
cities get nuked, or send 
another Federation Star- 
ship into ignominious 
defeat. No indeed, be- 
cause from now, I’m a 
Beer Runner with only 
one goal in mind: collect- 
ing lagers. 

In the interest of ac- 
curacy (and decorum), 1 
should point out that this 
Beer Run is of the nonal- 
coholic variety provided 
by the folks at Sirius 
Software. In fact, Beer 
Run is a high-speed, 
color-graphics game de- 


signed for the sober and studious Apple II user. Studious, 


anyway. 


Your Goals 


According to the documentation, the object of the 


Beer Run 


Arthur Little 
Technical Editor 


Photo 1: The runner must climb ladders, use elevators, and 
avoid Bouncers and Guzzlers. 


bottom. 


the Sirius blimp will 
transport you to the roof 
of the Olympia Brewery 
building next door. 


Basically, the idea is to 
climb to the top of the 
first building, cross over 
to the second building, 
and then descend. This is 
a cross-section, multi- 
level game that is faintly 
similar to the arcade 
game Donkey Kong or to 
the well-known Apple 
Panic (see Gregg Wil- 
liams's "Apple Panic,” 
March 1982 BYTE, page 
68). It's also reminiscent 
of the children's board 
game Chutes and Lad- 
ders in that the runner 


strives to go up and (too often) ends up back at the 


You also want to increase your score, based on the 
total number of beers that you collect during your hunt. 


game is to catch the elusive Artesians as you move 


through the levels of the building. It goes on to say: 


Usually they (Artesians) will be on the platforms just 
above you. Ladders and elevators are used to climb up- 
ward through the Sirius Building. If you reach the roof, 


You collect beers in one of four ways: 


1. The unseen Artesians will drop individual beers from 


above. If your runner's hand touches one as it falls, it's 


added to your cumulative score. 
2. Ав you move up and down through the building, you 
may run across beer kegs. If you press the space bar as 
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Economical - 


TEST SCORING 
AND DAILY ATTENDANCE 
PROGRAMS 


р low-cost and efficient testing and atten- 
dance software to work on your school's Apple II 
computer. With НЕГЕ mark sense card reader, 
you can efficiently handle a variety of test 
Scoring, progress monitoring and attendance 
recording needs. 


The HEI reader accurately reads pen or pencil 
marks in a variety of colors. Cuts down on 
keyboard time, and improves the accuracy of 
your data. Best of all, it's ready-to-run with good 
educational software. 


HEI offers a number of proven programs for use 
with the Model 121-4 card reader, each written 
and refined by professional educators, each 
provided with complete documentation. This 
software is menu-driven, and easy to use even for 
those with no previous computer experience. 


HEI can supply everything from the Model 121-4 
reader and software to a complete turn-key 
educational computer system. Call or write for 
literature and prices. 


‘Apple is a registered trademark of Apple Сагтриег Inc 


H HEI inc. 


Victoria, MN 55386 » 612-443-2500 
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At a Glance 


Name 
Beer Run 


Type 
Arcade-style game 


Manufacturer 

Sirius Software 

10364 Rockingham Dr 
Sacramento, СА 95827 
(916) 366-1195 


Price 
$29.95 


Author 
Mark Turmeil 


Format 
54 nch floppy disk 


Language 
6502 assembly language 


Computer 
Appie I| or H Pius with 48K bytes of memory and one disk drive 
[DOS 3.2 or 3.3) 


Documentation 
Two-page folder 


Audlence 
Apple owners and game lovers 


you pass the keg, its numeric value is added to your 
score. 

3. Riding either up or down in an elevator gives you a 
minimum of 25 beers—and often more. 

4. Finally, you get beers for successfully negotiating the 
interbuilding blimp ride. 


Play Commences 

After booting the disk, the title pages come on screen 
and you are introduced to the two creatures you'll want 
to avoid during your search: the Guzzlers and the 
Bouncers. If your runner comes into contact with either, 
the runner plummets to his death—you are given three 
runners per game. 

When the game begins, you see the first five levels or 
platforms. Ав you move up and down throughout the 
building, you will see a tier of five levels (e.g., Levels 6 to 
10), each with a unique pattern of connecting ladders. 
(See photo 1 for a view of Levels 6 to 10.) 


The Controls 
Your runner edges along the platforms and climbs the 
ladders. You control his movements using the keyboard 
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on hard disk subsystem, the 
Targa. 

Now СМС has introduced 
the Incredible Super20, 
featuring 19 megabytes of 
hard disk storage in a 5%" 
hard disk. It's offered at a 
list price of $7695, the best 
price/performance ratio in 
the industry. 

And now the SuperFive 
and SuperTen are even more 
affordable, with a suggested 
list price of only $5995 for 
the SuperFive and $6995 for 
the SuperTen. Microsoft 
Basic 80 is included. 

CMC's SuperFive, Super- 
Ten and Super20 support 
wide applications under 
their standard CP/M 
operating system with unex- 
celled system utilities. 


зей disk, and A meus | 


There's a variety of compati- 
ble software including Basic 
compiler, Fortran, Cobol, 
Pascal and PL/1 80. Applica- 
tions software, too, like 
dBasell, Accounting Plus, 
Wordstar and other Micro- 
pro products. 

As an integrated system, 
CMC's SuperSystems рго- 
vide both data processing 
and word processing capa- 


bilities to meet the needs of 
a small business or a large 
corporation. Our systems 
are already part of Fortune 
500 companies, and smali 
businesses, too, speeding 
up information processing. 

CMC's SuperSystems 
communicate with other 
systems, too, with optional 
software. 

CMC didn't stop there. 


„е SIM YA 


the unlikely event you'd 
need it to get back up. udo 
running — rapidly. And third 
party maintenance service | 
nationwide, soon available 
in Canada. 

Finally, CMC offers Its. 
SuperSystems with two 
RS232C ports, 64k RAM, 
two 2-80 processors | 
operating at 4 MHz, a 
screen format of 25 lines x 
80 characters, full ASCII 
keyboard and numeric key- 
pad and cursor controis, 
graphics capability, reverse 
video, lower case 
descenders, and a battery- 
operated real time clock. 
Floppy disk versions also 
available. 
Circte 87 on inquiry card. 


CIVIC INTERNATIONAU 


A Division of Computer Marketing Corporation 
11058 Main е Suite 220 * Bellevue, WA 98004 е Phone (206) 453-9777 е Telex: 152556 SEATAC 
Call Toll-Free 1-800-426-2963 


For information or to buy your SuperSystem, see your local CMC dealer today or contact: 


Compu Data Oiversifiad Data input SRL Fealherbed (Pty.] Lid. Dialog Computer Tieuhan Software Сопігоі 

1 Baia Cynwyd Piaza 8043 W. 82nd Chis 1830 415 Commissioner SI. Seeburgstrasse 18 2101 М Aurettus Rd 

Bala Cynwyd, PA 19004 Indianapolis, IN 46278 1227 Buenos Aires. Argentina үз? Fidos 6002 Luzern Holl. MI 48842 

(215) 667.6843 (317) 253.5878 Telex: 9181FINCO Johannesburg, S.A. Swilzerland (5171 694-4142 
618.4728 Telex: 72227 DCL 


“See us at Comdex Booth 4128" Telex: 80310 SA 


THE GREAT 1982 BREADLINE SPECIAL 


A MULTI-USER BRIEFCASE SIZE 
COMPUTER SYSTEM WITH: 
4 - TERMINAL INTERFACES; 
4 - SERIAL PRINTER PORTS; 
1 - CENTRONICS PORT; 
DUAL 8" SLIMLINE 
DRIVES WITH 1.2 
MBYTES STORAGE; 
35 MBYTES HARD/ M = 
DISK STORAGE "eS | 
AND 1 NET- = | 


MPM II™ 


INCLUDED. 
PROCESSOR 


COMPACT SIZE 
5'2" X19" X19"; 
EACH FIXED 
DISK SUBSYSTEM 
IS HOUSED IN 
A SEPARATE 
EXEC-JR | !' = 


IF YOU NEED 
MORE STORAGE 
THEN GET OUR 
70 MBYTE 
SUBSYSTEM 
SPECIAL 


for only 


The Breadline Special ! 
(OFFER BEGINS SEPTEMBER 1, 1982 AND ENDS OCTOBER 30, 1982) 
If you can buy this capability for less – then your probably in the business! 


CUSTOM COMPUTER SYSTEMS INC. 
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 


TERMINALS ANO PRINTERS ARE NOT INCLUDED IN BREADLIME SPECIAL. 
PRICE AMD AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 
REPRESENTATIVE INQUIRIES WELCOME. 

МР/М IS A TRADEMARK OF DIGITAL RESEARCH, INC. 


Prosenied By 


7250 COMMERCE CIRCLE EAST =з  FRIDLEY, MINNESOTA 55432 = PHONE (612) 574-9493 
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or game paddle. Using the keyboard, you press the left or 
right arrows to move left or right. To climb a ladder, you 
station the runner at the bottom and press the space bar. 
For a multilevel ladder, each time you press the space bar 
another level is scaled until the top is reached. Descend- 
ing a ladder is trickier. The runner can go down only one 
level at a time, beginning at the top of each new ladder. 
Again, you must press the space bar. (That is, you must 
find a ladder that ends on the platform you are walking 
on.) 

То move between tiers, your runner must ride an 
elevator, which will appear anywhere on the five plat- 
forms in view. Furthermore, it may be headed up or 
down. Because it is on the screen for short periods of 
time, it's often a good idea to get to the elevator as fast as 
possible. Once the runner disappears behind the elevator 
door, press the space bar and the ride will begin accom- 
panied by appropriate sound effects. 

The only other controls of note are the ESC key, which 
feeezes all action until pressed again; CTRL-S, which tog- 
gles the sound on or off; and CTRL-R, which resets the 
game. 


Tactics, Strategy, and Stayin' Alive 

Because the runner always begins a tier at the lowest 
row, one of the first things you'll notice is differences in 
the Bouncer's and Guzzlers’ motions. The Bouncer сап 
start at any of the four upper platforms; moving back 
and forth like a sentry, his speed ranges from very slow 
to very fast (depending on the level). The Guzzlers—and 
they are always in multiples—begin on the third and 
fourth levels above the runner and attempt to track and 
kill him. The Guzzlers' major weakness is that they usual- 
ly change direction when they reach a wall, ladder, or 
platform. For example, they will descend only one ladder 
level at a time; therefore, the runner can move toward 
them with some confidence that they will move away. 
This pattern is more than compensated for by the fact 
that the longer the runner stays within a given five-level 
Her, the more Guzzlers will arrive! 

In pre-desperate situations, I have been known to press 
the ESC key to get a more leisurely overview of the ac- 
tivities, It doesn't help much, but I still do it. 


Scoring Beers 

The problem with trying for the individual beers falling 
down is that, for me, it's just not cost-effective. Stopping 
for the kegs also slows one down, but I do collect them in 
two circumstances: when the runner is very near the ele- 
vator and I'm feeling confident or if I'm trapped and fac- 
ing certain doom anyway. For consistently high scores, 
look to the elevators and the blimp. 


Catching the Blimp 

The documentation tells you to catch the blimp, but 
not how to do it. Here's the trick: the blimp moves across 
the screen from left to right, so position your runner on 
the left side of the roof. The blimp will be trailing a rope 
from its stern. Move your runner across the roof beneath 
the rope and wait for it to descend. Then press the space 
bar. Try to catch the rope on the first НуБу for extra 
points. 


Conclusions 

Beer Run is witty, well thought out, and well executed. 
The musical sound effects are coordinated to your on- 
screen fortunes and add a comic relief to the proceedings. 
However, I appreciated the inclusion of an audio off/on 
switch within the program. 

| enjoy the increasing difficulties encountered (more 
Guzzlers, tougher layout) the further I progress, so the 
game remains a challenge. 

Though I have yet to sight, much less catch, an Arte- 
sian, I'm not about to quit. Beer Run is a hearty brew of a 
game, I'm sure you'll be amused by its impertinence. Ш 
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FEATURES: 
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16 bit Motorola 68000 CPU operating & 10MHz, 20K bytes of on board fast static RAM, 16K 
bytes of on board EPROM space, ? levels of prioritied autovectored interrupts, 1 memory 
expansion buses (up to 256K), 2 serial communication ports (E 5-231C), 16-bil bidirectional | 
parallel port, 6800 peripheral accomudalion bus, Sx16-hit countrr/ timers with vectored 
interrupts, on board real lime clock, software compatibie with Motorola MEX62K DM 
board. 

PRICE: 

Bare board with даоситегіішп..................... ТИЕР AE қық 
MENSSKDM compatible monitor in 2764 EPROM 

4168000 CPL & memory map PROMI 
Shipping and handling 


Educatlooal 
| Microcomputer 
Systems 


PO BOX tells IRVINE. CA 927135115 


(Domestic) 
{Foreign} 
CALIFORNIA RESIDENTS ADD 6% TAX 


(714) 553-0133 
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BYTE S Best 
Gellar List 


Ciarcia's Circuit Cellar, 
Volumes I, I], “ІП 
by Steve Ciarcia 


Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume I 
includes power conversions, programming 
EPROMs, remote terminal interfacing, touch- 
input video display, and more. Volume II, 
focusing on projects which interface the personal 
computer with the home, features useful applica- 
tions such as a computer-controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
controlled wood stove. Volume III offers low-cost construc- 
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 


Build Your Own Z80 Computer 

This complete guide to building a working computer offers 

engineers, students, and hobbyists an exciting alternative to buying a computer. With clear 

instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 

based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 
system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 
expansion to include a video terminal. 


ЛТ Please send 
Tr — Ciarcia's Circuit Cellar, Vol. 1 58.00 Call Toll-Free 800/258-5420 
М ss Caarcia’s Circuit Cellar, Vol, ІІ 912,95 
Ciarcia's Circuit Cellar. Vol. M $12.95 
Build Your Own 280 Camputer $15.95 


Name Check Enclosed "T 
Bill Visa 
Address MasterCard # 
City | State Zip Expiration Date 
R ТЕ Please add .75 рег book то cover shipping cost. 


E 1^5 70 Main Street Peterborough, N.H. 03458 = 
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come to life. 


SERERE 


TRS-80 video screen will 


— Bring your TRS-80 computer's video screen to life with the many striking graphics 


— displays and functional programming techniques presented in this exciting and 


- gasy-to-follow new book! 


Beginning with the basics, the authors introduce you to the tools of computer 


| graphics, including the capabilities of the video screen, keyboard and character 
` control, and graphics programming techniques such as concatenation, looping, and 


TRS-80 | 


| 


ij using subroutines and strings. The real fun 

— — begins as you learn how to create vivid displays 
| ranging from business charts and mathematical 
| function plots to dragons and lions, laser can- 
nons, beautiful artistic designs, and a unlque 
animated figure called Critter. Complete pro- 
gram listings and suggestions for modifications 
accompany each of the more than 100 graphic 
displays. 

Besides providing guldance to those inter- 
ested Іп specific applications, this book also 
serves the novice as an excellent introduction to 
programming in BASIC and machine language. 

Written in a witty, readable style and com- 
plemented by over 100 detalled illustrations, 
TRS-80 Graphics for the Model І and Model ill is 
both a thorough guide and an Invaluable refer- 
ence for anyone interested in the exciting field 
of computer graphics. 


Fer (inia Meck) |! 
EE 


ISBN 0-07-033303-3 

288 pages 

Softcover 

Illustrated 

Price $12.95 

Prepayrent is cequired. 

Please add 51.00 to cover thippin: cost. 


Order Toll-Free 800/258-5420 agite. 


BYTE/McGraw-Hill 70 Main Street Peterborou j 
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Modems 

Manulsclurer Model # 

Novation CAT 

Novation 4-САТ 

Novation Auto-Cat 

DC Hayes Smart Modem 

OC Hayes Micro Modem li (Apple) 
DC Hayes Micro Modem 100 
Lexicon Lex-11 

Livermore LIV-Star 20M 
Signalman Mark | 

05 UDS 103 ІР (300 Bd) 
UDS UDS 202 LP (1200 Bd) 
UDS UDS 212 LP (1200 Bd) 
UDS UDS 212 ALP (1200 Bd) 
Monitors 

Manufacturer Meda) # 

Amdek 100/127 ВАМ 

Amdek 3006 /Grean 

Amdek Color-1/]3" 

Sanyo 0М5100СХ/9" Grn. 
Sanyo DM 5012/12" BAW 
Sanyo DM 51120х/ 12" Grn. 
Sanyo DM C6013/ 13° Color 
Zenith ZVM-121/ 12" Grn. 
Terminals 

Manufacturer Model # 

Ampex Dialogue 80 

Ampex Dialogue 81 
Televideo ТУІ 910 

Televideo ТУІ 912€ 

Televideo ТУІ 925 

Televideo ТУІ 950C 

SYSTEMS WITH SPICE from 


CALIFORNIA COMPUTER SYSTEMS 


FOR APPLE П" USERS 
Synchronous Serial Interface 


Part Number 771 2A ФФетът тетт езек ьо о Price: 


Programmable Timer 


Part Number 7440A . 


-Әріағеегвот 


Asynchronous Sarlal interlace 


Part Number 7710A ,,..........».».... PTICE: 


Calendar/Cleck Module 


Part Number 7424.... 


3% Digit BED A-to-0 Converter 


Pari Number 74704 


12K ROM/PROM 


Par! Number 7114A , 


= * * t9 9 wm e] on 


Module 


Parallel interlace 


Pari Number 7720À ,,............»»... PTICE: 


Arithmetic Processor 


Part Number 7811A .. 


Centronics Printer Interface 


Part Number 7728А ъъ rege seer na 


FOR 8-100 USERS 


32K Static RAM 


Part Number 20326 яғеагеей”оФИвеееее%% Price: 


16K Static RAM 


Part Number 2116C . 


Board 
Board 


веавагесефвеве 


64K Dynamic RAM Board » 


Part Number 2065C 


ZBOA CPU Board 


Part Number 28104 ,......,........ 


.кттесчелткееееарвфава 


Floppy Disk Controller 


Par! Number 2422A ......... 


CP/M™ Version 2. 


2 Free With Purchase 


8-100 Malnirame 


Parl Number 22004 Ф”тезеазфаф ее ғаяғе ве Price: 


8-100 Motherboard 


Part Number 2501A est 4t *tirtüRru"htvtt ua Price: 


4-Port Serial 1/0 Interíace 


Part Number 2710А ........... 3. s 
2-Serial, 2-Parallel 1/0 Board 
Pari Number 27 18А ........ APIS .... Price: 
4-Port Parallel 1/0 Baard 
Part Number 2720A .,......,.......... Price: 
Connectors 

1-8 10-24 
DB25P $2.00 $190 
08255 5295 $2 75 
DB25C $0.95 50.85 
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, Price: 


. 
”е«тетеобаитейбетіар Ргісе: 


#026 +Ф #0249 ғ Price: 


424 Фоат» іе dae Price: 


«css РТС 


IZZEZEIJ Price: 
Price: 
. Price: 


t+ Ph #60649 Price: 


$149.00 


$110 00 
$139.00 
$110.00 
$110.00 


: $105.00 


$115.00 
$349.00 
$105.00 


$475.00 
$290 00 
$375.00 
$295.00 
$365.00 


$475.00 
$150.00 
$295.00 
$325.00 
$255 00 


DISKETTES from ASAP 
Verbatim 
8/4” Disketies 
Part ii Sector Price 
MD525-01 Soft 10/527,50 
М0525-10 Hard 10 10/$27.50 
MD525- 16 Hard 16 10/5275) 
B^ Diskettes 
F032-1000 Hard 10/535.00 
FD34-1000 Soit 10/535,00 
Memorex 
DA" Diskaltes 
Parl # Side/Daas 8200г Price 
MEM 3481 1/ Dbl Soft 10/527 50 
МЕМ 3482 1/Dbi Hard 10 10/527.50 
MEM 3485 1/Dbi Hard 16 10/527 50 
8” Diskettes 
MEM 3060 152! Soft 10/535.00 
MEM 3090 1/Dbi Soft 10/545.00 
MEM 310? 2/Dbi Soft 10/555.00 
Scoich ЗМ 
бт" Olskettes 
Pari # Side/Deas Sactor Price 
744-0 1/Sgl Solt 10/533.00 
144-10 14521 Hard 10 10/$33.00 
744-18 1150! Hard 16 10/$33.00 
745-0 2/0bl Solt 10/$45.00 
745-10 2/08 Hard 10 10/545.00 
745-16 2/04 Hard 16 10/$45.00 
Maxell 
бд" Diskettes 
Рап # Side/Bens Sector Price 
MD1 17501 Soll 10/532 00 
M020 2/0bl Soft 10/$44.00 
MHI 1/Sgl Hard 16 10/539.00 
MH2D 2/00 Hard 16 10/550.00 
8° 01 
F01-128 1/52! Soft 10/$41.00 
FH1-32 1150) Soft 32 10/$41.00 
FD2-X0 2! Ubi Soft 10/$50.00 
Elephant Memory бүйеті 
Peri 4 Bide/Qans Займ Price 
EMS 1 1/84! Soft 10/525.00 
ЕМ5 2 1/Dbi Soft 10/827.50 
EMS 3 1706 Нага 10 10/527,50 
ЕМ5 4 1/Dbi Hard 16 10/$27.50 
EMS 5 2/Dbl Soft 10/533.00 
EMS 6 2/Dbl Hard 10 10/$33.00 
EMS 7 2100 Hard 16 10/533.00 
SRW 
Media Storage Cases 
Part 8 Size Price 
SRW-5 5% $2 50 ea. 
SRW-B B" $3 25 ea. 


ALL PRICES SUBJECT TO CHANGE WITHOUT MOTICE. CALL 
ДЫ; «ie PRICE. | 

ASAP offers а 15-04 ef protection policy: ІШІ money- 
back guarantee if ne totally sailsti i ш d 

Ordering intormation: name, ек phone: ship b UNES 

or Mail. ed yis add $2.90 up to 11b (U blue), 
U.S Май add $1.50 (U.S only) ($25.00 minimum order) 


Torms: We accept cash, check, money orders. Visa and 
кщ ah .S. funds only). Tax. 6% Calif res., 67% 

County, 6005 and terms available on approvat 
Т, PO's Accepted 


1198 E. Willow 51. Signal Hill, CA 30806 |800) 421-7701 © (212) 595-5431» (714) 891-2663 
ASAP COMPUTER PRODUCTS LTD. 115 Viceroy Road, 0-12 Concord, Toronto, Ontario L4K1A9 Canada i416) 738-0500 |800) және буклы 


COMPUTER 
MARKET PLACE 


ATARI® COMPUTER GAMES 

ATARI® 800" 
(18K; Parsons! Business Computer Features: 

е Camputer console 

е Atari* BK basic 

s 57 full stroke alpha-numeric keyboard 

with four funclion keys 
e Operator's manual 
e RF modulator 


* Power supply 
е also available 32K & 48K system 
Call fer price 
Software 
Description Price 
Ми 
Baskelball *'»48946*402299949095P5F92 $94224a999e»35 и 5 27.00 
Super Вгвакош......,4.-.-.т»---еее2е4--4. 9 33.00 
Chess *é$u«*4«59-04958 590999492449 b24-49b9"btésq e 53200 
WSS PENH Become om . $ 26.00 
ТАГ ПОЮТ. еее е ЗР esos 9 37.00 
Asteroids BESESHEEESENRSSEERSPHRESEOEASKPEVSESETE [3 $ 32.00 
Music Сотровег.............. Жел че. Л 40 
Assembler /Editor , , — SANNE .. $4500 
и | ,...,....-„[›....---++-.++ ғ 
Space kwaders ... 0. eee ree eaae Т ӨЧ 
Missle Command eal Афазььаацеававаз shade $ 33.00 
їшї E Ee E PV 
Malling Пе....... TETTE | 
Tan Prio ҮҮ, ТОГЕ" +. 9 19.95 
баш Charting .... 5...6 $ 22.95 
Stock Analysis .................... ........ D 19.95 
Bond Analysis..... .-4%”4%%в%4 ее, sarsana 1-7 
Word Processor ... ....... NR E Ен 
Personal Finance ..,....................... 9 64,85 
Microsolt ВАВС................ MEME 1-0 
Pac-Man %645%4%%е 26 воавееавеье6б9%%рь;е4 AH SH 6 %3500 
Gentipsde ramen $9464 $40999b P455 ^o o né елге а $ 35.00 
Caverns of Mars... laeso eo o neo rone АЮ 
Mari* Optional Accessories 
Mode) И Oescripilon Price 
410 Program Recorder ...2........2---» 9 80.00 
810 Disk Drive System -ьеег«ғаеттеттеоееч $470.00 
822 40-Column Thermal Printer ........ $299.00 
825 80-Column Dot Matrix Printer ...... $645.00 
830 Acoustic Мойет.................. 9199.00 
850 Interface Module ................ , $175.00 
CX30-04 Paddle Controls .................. $ 17.95 
CX40-04 Joysticks (pair) ................. . $ 17.95 
АЧКА 16К RAM Board .................. 9 45.00 
Components 
4116's (200 n5}/5200-3 
Apala, TRS5-90, Heath 
1515.......... $150 each. 50-99....... . $1.30 each 
16-49.,.,..... $140 васп 10 up..... <.. $120 each 
Printers - 
Anadex 95014 $1,425.00 
Citoh 8510AP Prowriter (Parallel) $485.00 
Citoh 8510ADC Prowriter 
(Parallel & Serial) $665 00 
Citoh F1040PLI Printmaster 
(Parallel) CALL 
Citoh F1040PU Printmaster 
(Serial) CALL 
Citoh 1550 Prowriter (i (Parailel) — $740.00 
Citoh 1550 Prowriter 11 
(Parallel & Serial) $825.00 
Diablo 630 RO $2,095.00 
Epson MX60 w/Graltrak Plus" $480.00 
Epson MXBÜFT wiGrattrak Plus* 5575.00 
Epson MX100 $725.00 
*Graltrak Plus Standard on all Models 
Printer Interfaces 
AEI-1 Parallel (nterlaces $40.00 
SEI-1 Serial Interfaces for Epson — $35.00 
EPI-1 2X Serial Buffer for Epson $65.00 
OKI-1 2X Serial Butfer for Okidata — $109.00 
HAN Cables 
Parallel Cable to Apple $17.95 
AC: ; Parallel Cable to Atari $19.95 
RSC-1 RS232C Cable $19 95 
RSC-2 Okidata/RS232C Cable e 
TRSE-1 Parallel p to TRS-80 
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Advanced Star Raider 
Tactics and Strategies 


C. Donald Harris ]r. 
508 Misty Lane 
Friendswood, TX 77546 


I assume that by now 
most people who own 
both an Atari 400 or 800 
computer and the Star 
Raider game cartridge 
have either reached some 
level of proficiency or 
given up the challenge 
entirely and gone on to 
other interests. This arti- 
cle is directed toward 
those of you who have 
mastered the easier levels 
of the game, who 
thoroughly understand 
Atari's Star Raider Users 
Manual, and are ready 
to attempt more hazard- 
ous adventures. 

From my viewpoint, 
the four levels of difficul- 
ty should be considered in two groups: 


vs e СБА 
© = — Св 


galactic strategy. 


eThe beginner group (Novice and Pilot levels) will be 
entirely satisfying for those of you who enjoy the game 
but wish to avoid addiction. At the beginner levels, your 
ship is small, almost indestructible, and will only be at- 
tacked from the front. 

e The expert group (Warrior and Commander levels) re- 
quires considerably greater skills. Your ship is larger, 


Photo 1: The view from the bridge of this “sit-in-‘em' game of 


more vulnerable, and 
will be subjected to aft 
attacks or even simultan- 
eous front and aft at- 
tacks. 

I look at the Warrior 
level as basic training for 
the Commander level 
and suggest that your ad- 
vanced training begin 
with that approach. 
Don't expect much in the 
way of rank at the War- 
rior level—the game- 
completion bonus is too 
low. А week or so of 
practice at the Warrior 
level will sharpen your 
skills considerably and, 
with the tips provided in 
this article, you should 
be —— for mastery of the Commander level. 


Overall Strategy 

You should first reach a fair amount of proficiency at 
the Pilot level. For example, you should be able to fly "on 
instruments." Without stopping to think, you should 
know at once where the Enemy, the Zylon, is from the 
azimuth, elevation, and range instruments on the display 
and which way to move the joystick to maneuver your 
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CALL “THE COMPUTER-LINE”” 


PC-8001A Keyboard and processor unit, including 32K Ram, 24KB 
М.Вавіс Rom, cassetie lape recorder Inlerface, parallel 


CALL FOR PRICES ON COMPUTE-R-CADE тм 


printer interface, display Interface. е APPLE II ааа - 
Modul * FRANKLIN ACE REVOLUTIONARY GAME 
PC-8012A Modular expansion unit, Including VO bus extension, | * BASIS 108 | =i; =O | 
diskette adapior 32KB Fam. real-time clock. 8 priority inl BASIS 1096 | ARCADE BOOTH FOR ATARI 
Se ratte: еН dede аа "saa * RANA DRIVES | AND APPLE COMPUTERS! 
iu С $479 | е TANDON DRIVES | CALL FOR INFORMATION AND 
s. bidir «556 * HARD DISK SYSTEMS - PRICING 
РС-8023А Dot matrix printer - 100 cps, bidirectional printing, propor- | l | | шы 


tional printer 


PC-8031A Dual diskelte unit, including two 163K byte diskette drives, = MICROCOMPUTER BUSINESS INDUSTRIES 
interface cable, enclosure and operaling system. GE Шт. Ed Card 5 89 
We carry the entire line о! МЕСІВРІ software lor the personal computer. жарыл interface y cable ku 
Please call or write Tor informalion. AP CHUA oat ae SCALE 
- ТЕБЕ x — —. - . (See advertisement this Byte) 
COMPUTER SYSTEMS HARDWARE COMP PARE! 
7710 Async. Serial int. $135 CPS Multi-Function Card $169 | үү ITH 
7490 GPIB (ЕЕЕ-488) Int. 5238 TheClock $229 | | f m S атқ 
7470 Ana. to Dig. Converter $ 99 Supertalker $159 | DRIVES FOR CON TRO L LER 
TT13 Async. Serial (Term) S135 Music System $319 ADD 4 
7712 Sync. Serial Int. S148 Expansion Chassis $599 APPLE a 5429 
7721 Apple Parallel Int. $108 — Romwriter $139 ADD-ON $359 
НАРЫН em ғаз 28 Board) QE Hard Disks + 8“ Disks for Apple, TRS-BO — $CALL 
MISTER ---- х Apple Computer Products $CALL 
NEC INTEGRAL DATA SYSTEMS 
Spinwriter 7710/7730 $2339 PRISM 132 Color printer with all A ® | 
8023A $ 489 options — дығы Ж = 
EPSON (Graftrax Plus) | PRODUCTS е PLEASE CALL 
MX-80 $ 428  * 200 cps Sprint Mode 
MX-BOFT $ 529 © 4-color printing „= OR WRITE FOR CATALOG. | 
MX-100 $ 699 » Friction/Tractor feed $1595 | MODEMS DISKETTES (Boxes of 10) 
AM Epson and NEC dot matrix C-ITOH | Hayes Micromodem (1 $289 Verbatim Datalife $ 24-95 
| printer prices quoled are for F10 Word Quality Printer | Hayes Smartmodem $228 Verbatim 8“ 
immediate delivery inclusive of = 40 CPS Printing | Hayes Chronograph $199 Double-Side/DD $ 29.95 
shipping, Insurance and handling * Letter quality excetlence | Novation Cat $145 RAM CARDS 
charges. | Now Only $1395 Novation O-Cat Modem $165  Davong 16K Card $ 89 
| Prowriter 120cps $489.00 — Novation Apple Cal I! $339 Microsoft 16K Card $120 
а ; BUSINESS SOFTWARE m—— iz m Novation Auto Cal $208 T and G PRODUCTS 
VISICORP, INC. STONEWARE | _ CERMETEK scale „Ча = 
Desktop Plan III 8229 ОВ Master $169 | 1200 badd miodem y 
Desktop Plan 1! $189 DB Utility Pack $ 69 rose adi ch ........Selecta-port Expander 949 
Visifiles $189 MICRO PRO | MONITORS 80 COLUMN CARDS 
Visiptot $159 — Apple CP/M Zenith ZVM-121 Phosphor FOR APPLE 
Visitrend/Visiplot $229 WordStar $219 15 MHZ $119 Wesper 80 Card 5259 
Visidex $1898 Super Sort $119 NEC 1201 Phosphor Vision BO Card (Vista) $289 
Visiterm $ 79 Май! Merger $ 79 20 MHZ $179 — Videx 80 Card $259 
Visicalc 3-3 $1890 DataStar 5178 МЕС 0132 Composite MISCELLANEOUS 
Visipak $539 Spell Star $119 Color $335 APPLE PRODUCTS 
Calc Star $119 NEC 2112 RGB Color $698 Епһапсегі! $ 119 
APPLE WORD PROCESSING Оп line's Sensational Amdek 300 Phosphor $185 Dana Apple Fan $ 39 
Screenwriter 11 $89 Amdek Composite Color Sup R Mod 


Сай For Continental. Dakin 5, Sroderbund, Automated Simulations, Avant-Garde. Amdek ІВМ Compatible 


Edu-Ware. Denver Howard. Sirius, Sensible. Synergistic sottware. Etc 
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GRAPHICS 


Here's the way to keep up with the latest 
applications in this dynamic field. 

Subscribe to Computer Graphics 
World. It’s the world’s only monthly 
magazine that deals exclusively with 
computer graphics applications across a 
broad spectrum of interests. 


Applications are explored from the user's perspective. Áreas covered include CAD/CAM, exploration, 


cartography, engineering, education, business systems, 


transportation, medicine, architecture, art, energy, 


training, communications, marketing, printing, video, microprocessors, data analysis, management, 


construction, etc. 


You'l also get the latest news on hardware and software developments, meetings and conferences, 


personnel changes. 
Subscribe today. Use the postage paid postcard below. 


Or call (800) 331-5959 in the continental U.S.A. (In 


Oklahoma please cali (918) 835-3161) and you'll have all the latest ideas іп hand!” Computer Graphics World, 


PO. Box 122, Tulsa, Oklahoma 74101. 


LOOG 


мет тт жы c WM Um BH Ue ec lE ee ee == a 
| Please send me Computer Graphics World for one year (12 issues) 
Rates: 530 U.S.; S35 Canada & Mexico; S40 Foreign; $75 Foreign Airmail 
Check Enclosed . Bill Me (|! Visa U MC Acct. No. 
Cardhoiders Signalure — —. .— | |. |.  . ) Expiration Date 
Print Name — Title 
Company . 
C Home 
Streel Address [ ] Business 
City = i Лр 
Please Circle Опа Number 40 Рик Utility Communications 75 Business Semice (except DP} 
10 Manufacturer of Computer Systems. Transportation 80 Education Medicine Law 
от DP Hardware Peripherals 50 Wholesale Retail Trade B5 Govaernment-Federal State Local 
20 Manufacturer (other) 60 Finance. Insurance. 90 Printing Publishing: Other 
30 DP Service Real Estate Communication Senice 
Bureau Software 70 Mining: Construction’ 
Pianning Consulting Petroleum Refining 95 Other: 


qe per 
ЁТ Ж“ A = 
Computer Graphics 


решта 


The most complete picture of the compu- 
ter graphics industry today ... and 
tomorrow. 

Computer Graphics World will help 
you stay current with all of the innova- 
tions, changes and trends in the indus- 
try. Also it will help you understand 
where and how the new technologies apply. 

In-depth information. You'll read features that explore 
computer graphics applications from the user's perspective 
in almost every industry and profession. Technological sur- 
veys give you a practical look at the hardware and software. 

Up-to-date news. You'll get the latest news on indus- 
iry developments...trade shows, conferences, meetings 
and other special events ... personnel changes and promotions. 

Insight. You'll get the ideas and views you need to understand the rapidly changing industry. Leading 
authorities discuss their roles and particular interests. Reviews of new books give you a look at the ideas 
behind the developments. Letters to the editor present the opinions of the computer graphics community. 

Subscribe today. Use the postage-paid postcard below. Or call (800) 331-5959. 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


POSTAGE PAID BY ADDRESSEE 


Computer Graphics World 
Publishing Company, Inc., 
Р.О. Box 122, 

Tulsa, OK 74101 


ENERGY DRAIN VS. SECTORS TRAVELED 


ЕЕЕ саве 
тШ ЖЕШ, ҮШИШЕ Ж 
rb 
АУ 0 4 
4—4 
emer Pe tI.L! 
ҚМЕТКЕП”ЕПГЕМЕЛТЕТТЕН 
5 1 2 3 4 5 6 1 8 9 
SECTORS TRAVELED 


ENERGY 
INMERGS 59° 


400 


200 


Figure 1: Energy drain for hyperwarp engine use. The drastic in- 
crease in energy use over distances greater than four sectors ет- 
phasizes the need to plan movement within the galaxy so that 
only short jumps are required. 


craft, You should also know how to conserve energy dur- 
ing hyperwarp and when using the twin ion engines. 

To properly prepare to wipe out your enemy, your 
battle plan should be designed around three priorities: 
survival, defense of starbases, and energy conservation. 
The main objective of course is survival (no easy task at 
the Commander level). 

To begin the attack, switch to the Galactic Chart and 
press "P" (the Pause command). Now, it's study time: 
note the locations of your starbases in relation to the 
enemy's ships. This should help you plan your hyper- 
warp jumps from sector to sector more efficiently, The 
early-game strategy for defending starbases will include 
determining the starbase under attack and eliminating the 
fastest-moving enemy squadrons first. (Never go after a 
four-ship enemy squadron first, because you will find a 
starbase surrounded before you know it.) 

You won't be able to figure out which starbase is first 
on the Zylons' hit list right away. It may take 150 to 200 
centons (time units) of tracking enemy squadron 
movements to decide. In this interval, you should have 
blitzed your second or third two-ship squadron. Pick a 
nearby two- or three-ship fleet (they are faster!) and at- 
tack it. À caution: don't stray too far from the galactic 
center until you're certain which starbase to defend. You 
don't want to waste energy crossing the entire galaxy to 
begin your starbase defense. Don't forget about passing 
centons, Check the galactic chart during lulls in the 
fighting and note enemy-squadron movement. Don't 
forget to make your hyperwarps short jumps to save 
energy. Figure 1 shows the energy units used compared to 
hyperwarp distances out to nine sectors. Notice the large 


energy increase for five sectors or more, and again over 
eight sectors. Once you've identified the starbase under 
attack, mop up the sector you are in, if you feel there is 
time, and move to defend your starbase. 

As your attack continues, you should stay near the 
starbase under attack and let the Zylons come to you; 
but watch the tricky Devils—when you least suspect it 
they will switch starbases and begin moving to a new 
target. Continue to wipe out the two- and three-ship 
fleets first. Once you've done that, the pressure is off 
your starbases. Now that I've laid out the overall 
strategy, let's proceed with the fun part: wiping out the 
evil vermin. 


Behind Enemy Lines 

While in an enemy sector and attempting to destroy 
Zylons, your objectives are survival and energy conser- 
vation. The main energy drains inside the sector result 


Text continued on page 392 


PUT YOUR 
COMPUTER 
IN CONTROL 


WITH THE RX-10 


The RX-10 is THE missing link between any computer 
system and the AC power lines to provide automoted 
гетоіе control of anything electrical in or around your 
home or office utilizing remote switches such as the 
BSR-X10* and LEVITON modules. 


The future is now; there has never been a better time 
fo put your computer in complete control. 


Feotures and Applications: 
Utilizes odvanced CMOS-LSI technology 
» Direct line interface: complere 255 channel control 
» Easy fo program ond use, cost effective and compact! 
» Extensive documentation & program examples included 
„~ Reduction of excessive electrical bills 
» Automation of security and lighting systems 


BSR ‘System X- 10 is a trademork of ASH. Lig. 
LEVITON нап trademark of Leviian Mfg. Co., Inc 


Contoct us for more information and order forms. 
Dealer inquiries invited. 


Available From: 
fel ENVIRONMENTAL CONTROL SYSTEMS 


9319 Viiowiew Lang * Houston, Texas. 77060 е (713) 464-1717 
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Videosyncrasies 
Anyone who has not been a Star Raider might not 
understand the fascination that envelops one when 
‘playing the game—the many hours that go into learn- 
ing how to swerve away from incoming photon 
torpedoes, the frustration of losing control of the ship 
while in hyperspace and then emerging in some empty 
nether region of the galaxy while the dastardly Zylons 
surround and destroy your last starbase. Atari's Star 
Raider ts the first, and so far the best, of a genre that I 
call “sit-in- em” games. 

Let me explain that, as a Star Raider, you are actual- 
ly sitting in your ship, seeing stars, Zylons, starbases, 
and the rest of a vast galaxy whiz by as if you were 
looking out a window. Don't confuse Star Raider with 
the more common "map" games like Space Invaders or 
Pac-Man, where you look down at a map of yourself 
and your opponents. In Star Raider, you are pilot of a 
one-man ship with all the expected properties of a 
military vessel capable of roving the galaxy: it has 
weapons, defenses, and communications equipment; it 


the first time 
for only $89. 


Buy our $89 Transend state-of-the-art data 
communications software and membership in 
THE SOURCE, AMERICA'S INFORMATION 
UTILITY, is included. This combination 
allows you to easily access one of the world's 
largest information services for up-to-the- 
minute news and sports, stock prices, travel 
services and much more. 

Алп optional 260-page Source User's 
Manual is available for $19.95. Your dealer has 


has inertia; it can be damaged and, when it is, you are 
in trouble. 

Although map games have their place (as evidenced 
by the continuing popularity of chess), this is the type 
of game that best employs the power of the computer, 
because it uses the computer to give you capabilities 
that would otherwise be impossible. It puts you 
somewhere you could not normally go. 1 must admit 
that "sit-in-'em" games are now the only type I will 
stoop to conquer. My jaded imagination can no longer 
be excited by watching my "blip" shoot at the com- 
puter's "blip" on a screen—too impersonal. 

Star Raider is probably the single greatest con- 
tributor to the sales of Atari's 400 and 800 series com- 
puters. People seem to buy the computer just to get the 
game, and then they find out that it can be useful in 
other ways too (but Star Raider still gets top priority). 
If you're thinking about writing a game for personal 
computers, Star Raider is the one to beat. 

Here's a collection of notes and observations I have 
Text box continued on page 388 


Apple users. THE SOURCE 
and TRANSEND. Together for 


complete details. Call 800-227-2400, ext. 912 (in Calif. 800-772-2666, : "ty 
ext. 912) for the name of your local Transend dealer. 


Offer expires Oct. 1, 1982. 


Apple is а trademark of Apple Computer Inc. 


M 
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THE SOURCE and AMERICA’S INFORMATION UTILITY ure service marks of Source Telecomputing Corp. 
a subsidiary of The Reader's Digest Association Lae. ting 


The Transformation People. 
> 2277 


SSM Microcomputer Products Inc. 
2190 Paragon Drive, San Jose, CA 95131 


Сігсіе 434 on inquiry card. 


Advertlaament 


A Computer That 
Writes Programs 


Technical Review 
by Wayne Hepbum 


QUIKPRO + PLUS is a new breakthrough in 
software for microcomputers from ICR- 
FutureSoft. 

Until now, whenever you wanted a new 
separate program in BASIC (Microsoft 
Basic/MBasic/Basic 80/Oasis Basic), you 
had to spend a lot of dollars for it, or a lot of 
hours creating it (if you have the 
know-how). That's all in the past now. 

Anybody who can turn on a computer сап 
write a program, quickly, with this new 
Quikpro+ Plus software which generates 
programs for you. Quikpro + Plus is the in- 
vention of Joseph Tamargo of Florida. His 
brilliant approach to program writing allows 
you to tap the real power and speed of your 
microcomputer, and it is about time this hap- 
pened. 

| interviewed him to find out more about 
Quikpro -- Plus and pass this valuable infor- 
mation to you. He told me "The best part of 
this software is that it gives you a separate 
custom program every time you use it. The 
resulting program is produced, error-free, in 
BASIC (Microsoft Basic/MBasic/Basic 
80/Oasis Basic, as appropriate to your 
system) for you by Quikpro+ Plus. What's 
more, you can list your new program, look 
at it, see what makes it tick, and modify it as 
you wish." 

You can also, customize, enhance, alter, 
and even copy the programs you create with 
Quikpro + Plus. This is because programs 
created by Quikpro+Plus are structured, 
easy to follow, and include many RE- 
MARKS statements right in the program 
listing. | don't know of any other software 
with the flexibility and ease of use I found in 
Quikpro + Plus. 


HUNDREDS OF APPLICATIONS... 


For Education, Business, Hobby, Home, 
Science, Personal, etc. a partial list includes 
programs like these: Financial Forecasting, 
Expense Planning, Data Access and 
Retrieval, Modeling, Record Keeping of all 
kinds, Statistical Data Banks, and much, 
much more. Quikpro+ Pius cuts the time it 
takes to generate a new custom program 
down to a few minutes. That's true. | saw a 


Circle 539 on inquiry card. 


For You. 


What will they think of next... 2 


letter from a user who created a separate 
program in Basic within fifteen minutes after 
reading the clear, simple, complete 
Documentation & Operating Manual for 
Quikpro + Plus. The software will generate 
File Handling and Data Entry Programs in a 
file format, drawn right on the screen by 
user. Programs created by Quikpro+ Plus 
produce standard ASCII Data Files allowing 
data to be easily accessed by other pro- 
grams, other micro's, and even main frames. 


HOW IT WORKS... 


The operation of Quikpro + Plus is simple 
and easy. On your screen you answer ques- 
tions which appear in plain English. The 
answers generate error-free Filing & Data 
Entry Programs for vou..instantly, This 
completely eliminates the tedious and time 
consuming development you normally go 
through to write a program. Since the in- 
structions are right on the screen you don't 
need any programming skills to operate 
Quikpro + Plus. Quickly, you get a fully in- 
dependent new program ready to run on 
your system. After you create the new pro- 
gram you can remove Quikpro+ Plus and 
stick it on the shelf until the next ime you 
create a custom program. 


PRINTS REPORTS & MANUALS... 


There is a full report printing capability put 
into your new separate program Ву 
Quikpro + Plus. You can even print out in 
formats different from the File Format you 
used without altering the Record Data, Or 
you can selectively print portions of Files or 
selected fields from selected Records. Just 
about anything you want can be reported 
out from the Data Base associated with the 
new custom program you wrote. 


PERFORMS CALCULATIONS... 


You can perform all manner of computa- 
tions among various fields in each record. 
You can selectively calculate and print 
resulting data only, or Data Base and results, 
or alter Records by calculation results, and 
so forth. The possibilities seem unlimited, 
And keep in mind that the power and 
features | am talking about end up in the 
separate new custom program 
Quikpro + Plus writes for you. 

This software is ready to ship immediately 


and you can start writing programs the day 
you get in. Іп fact, ICR-FutureSoft 
guarantees your satisfaction or you can 
retum it for a full refund in ten days after 
delivery. How's that for confidence? Mr. 
Tamargo said “There isnt any risk to 
us...our product works like it's supposed to 
work and users are very well satisfied. We 
are glad to quarantee satisfaction." 


You get Quikpro + Plus by mail or phone 
directly from [CR-FutureSoft. Just write 
them, or call their Toll-Free phones and 
specify your model and version re- 
quirements from the list that follows: 


For CP/M with Microsoft Basic $259 
(same as MBASIC/Basic 80) 

APPLE * INTERTEC * NORTH STAR * 
OSBORNE * XEROX 820 * HEATH/ 
ZENITH * CROMEMCO * ALTOS * 
RADIO SHACK TRSS80 • or any system 
reading CP/M 8" Single or Double Den- 
sity. 

For MS/DOS Operating System 2259 
IBM/PC * WANG 

For TRS/DOS Operating System 
Radio Shack ТК580 Mod I, Ш $149 
Radio Shack TRS80 Mod 11, 16 $189 


For ATARI Microsoft Basic $189 


For OASIS Operating System $349 
ALTOS е COMPUCORP е CROMEM- 
CO * DELTA PROD » DIGITAL 
GROUP * DIGITAL MICROSYSTEMS * 
DYNABYTE * GODBOUT * [BC INDEX 
e INTERSYSTEMS * NORTH STAR * 
ONYX * SD SYSTEMS « TRS80 1 • 
VECTOR GRAPHIC • VORIMEX 


Send check or money order (Florida 
residents and 5*5 tax) to ICR-FutureSoft, 
Вох 1446 СО, Orange Park, FL 32073 or if 
you have Visa or Mastercard, Call Free 24 
hours daily, seven days a week... 


1-800-824-7888 ask for Operator 7843 
California 1-800-852-7777 Operator *843 
Hawaii/Alaska 1-800-824-7919 Ор ^843 


Operators cannot give technical help, 
accept orders only. Technical support call 
1-904-269-1918. 

Software Dealers can handle this soft- 
ware. Contact ICR-FutureSoft Customer 
Service at 1-904-269-1918 or write. 
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NEVADA 


FORTRAN 


$199.95 


DISKETTE AND MANUAL 


Just a beautiful compiler 
that’s a pleasure to use! 
Perfeci for Teaching Fortran. 
Perfect for Learning Fortran. 


Perfect for Scientists and Engineers. Advanced features include 
IF.. THEN.. ELSE. constructs, COPY sialement, а very пісе 
ТНАСЕ style debugging, and 150 verbal error messages. What's 
more, you can intermix in-line Fortran and Assembly Language 
statements for those special Micro needs! Get yours, today! 


NEVADA 


Why has Nevada PILOT § 
become so popular? it's 
definitely easier to learn [һап 
Basic. The documentation 
(146 pages) by Professor Starkweather is exceptional! And, it 
meets all tha PILOT—73 standards with many new features. 


$149.95 


DISKETTE AND MANUAL 


You can quickly wrie user-interactive programs much easier 
than with Basic. Order yours now! Diskelle and manual comes 
with 10 FREE programs. 


NEVADA 


COBOL 


$199.95 


DISKETTE AND MANUAL 


Nevada COBOL is based upon 
Ie ANSI—74 standards with 
many advanced lealures. It's 
feld-proven wilh thousands of 
users world-wide in Business, Government and Education. The 
axcellent documentation (153 pages) is used as a classroom text 
at a number of colleges. 


Because of Nevada COBOL's superior design, il requires about 
half ihe memory of competitive COBOL compilers. This major 
advantage is just one reason many business programmers are 
switching to Nevada COBOL. 


And, lots of students ara using Nevada COBOL because It's the 
atfordable, easy to use COBOL! Order yours now! 


Also available: COBOL Application Packages Book 1 ..$24.95 
Nevada SORT ..$119.95 Nevada EDIT ...$119.95 


Alt our software requires the CP/M operating system, 32K 
RAM, one disk drive, CRT or video display and keyboard. 
Avallable on B8" standard single density or 5%" diskettes for 
Apple 11, Osborne i, North Star, Micropolis Mod II, Superbrain, 
ТН5--80, ІВМ--РС and many other microcomputers. Deater, 
Distributor, O.E.M inquires invited. 


ELLIS COMPUTING 


COD's WELCOME 


== ез 


(415) 751-1522 | 
600 41st Avenue, 
San Franciaco, СА 94121 
hei ici, Села, mn dcm d A op. Pied pends ri n] E: Ovens |. 
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Text box continued: 
made after, literally, several hundred hours of playing 
the game. These tricks and considerations, as well as 
those Mr. Harris mentions, are the ones that I now 
employ whenever I play Star Raider. If you are а 
beginner to the game, perhaps you might want to con- 
sider waiting to read this—a large part of the enjoy- 
ment of the game is learning how to win. 


Understanding the Zylons 

è Never lose sight of the fact that the name of the game 
for the Zylons is destruction of your starbases, To do | 
this, they surround a starbase, cut off its supplies, and 
kill it, then build two ships out of the wreckage. 

e Once a starbase is surrounded, you have only a cer- 
tain amount of time to save it. 


Planning 

e Remember that while you are docked at a starbase, 
you can view the galactic chart and set up for your 
next hyperspace jump. That way, when "transfer com- 
plete” appears оп your screen, you can immediately 
enter F (Forward view) and then H (hyperspace). Not 
only does this save time, but you get to watch the 
repair ship flash by (and probably scare the dickens 
out of its crew). 

e Zylon task forces vary in size, but the smallest ones 
always move toward starbases the fastest; wipe them 
out first. 

eZyions jump into hyperspace on time units ending 
with .00 and .50, so check the time when you're plan- 
ning your next hyperjump—if the clock is between .40 
and .49 or between .90 and .99, it's worth your while 
to wait and watch time—they will very likely move 
out from under you if you don't. 

ө As long as your subspace radio is working, you will 
| get a message whenever a starbase is surrounded. 
Early in the game, when there are a lot of fast Zylon 
squadrons around, it's best to go to the starbase's aid 
immediately. 

elf you know you can't save a surrounded starbase, 
admit defeat and go in and blow it up yourself as soon 
as you can (see the next section on how to hyperwarp 
directly to starbases). You'll be penalized, but not as 
much as if the Zylons had done it; and this way, they 
don't get to use the wreckage to build more ships. 


Saving Energy 
elf you want to, you can turn off shields, etc., to save 
energy during hyperwarps. 

e You can usually hyperwarp directly to a starbase by 
centering the indicator on the attack-computer display 
as you enter the starbase's sector. This lets you "coast" 
right up to the base. Text box continued on page 390 
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„aa What’s the catch? 


Take a good look. This is the face of 
things to come. On one board in one slot, 
you get 192k of additional memory and а 
serial printer port. If you look close you 
will see the board has room to expand to 
256k. You can even add a parallel port on 
the same board. And if that is not enough, 
by the tima you read this we will have 
added another useful option — a real 
time clock. 


IBM DIDN'T MAKE IT SIMPLE 


Well that's good, because simple 
usually means limitations, and so far we 
have not found a lot of limitations. It is 
hard to pick ІВМ cards when you have 
only five slots. Now lets see. Ifyou want 
graphics and color you buy one board. 
And if you want a printer port you buy 
another. Or you buy a monitor adapter 
and you get a printer port on the same 
board. When you want to add serial com- 
municatlon it's another board. Add some 
memory at 64k per board. Wait a minute. 
Thats two plus one, plus one, plus one 
more, minus one if you don't want 
graphics — HELP!! Your PC is now à 
mass of boards and you still want to do 
more. Not only that, but you now have 
spent so much money on boards you 
may have to compromise somewhere 
else іп your system. 


A QUICK SURVEY 


We decided the answer was a board 
that could do severai jobs and use a 
single slot. First we called ІВМ to find 
out what kinds of boards and accessor- 
les are sold in what percentages. Wrong 
question. You would have thought we 
had asked what was on the missing 18 
minutes of the Watergate tapes, because 
that's what we got — a iong silent pause. 
The official answer was “that informa- 
tion is not available to non-IBM people." 
So we started calling dealers and asking 
them. Turns out that about 85% of the 
systems they sell have the monitor board 
with the printer port. The next most pop- 
ular item is the asynchronous serial 
board, and then memory. Almost all of 
the salesmen we talked to tried to tell us 
we didn't want IBM 64k memory boards, 
and they wouid be happy to sell any num- 


RS232 SERIA 


ber of aftermarket boards for prices rang- 
ing from $795 to $1195. A.C. Nielsen 
would be proud. 


HOW IT'S DONE 


Land. Printed circuit area is called 
land. If you have enough land, and you 
are real clever in how you use Ң, you can 
"grow" everything you want on one 
board. іп this case we have enough land 
to do all the popular things. First 192k. 
This combined with the 64k in the PC 
gives you 256k. Just the right number. 
Count 'em. Nine per row of 64k bit chips 
SO you get parity checking. Our board 
comes standard with an RS232-C serial 
port. All of the good things like solder 
masking, silk screening of parts loca- 
tions, and of course gold plated con- 
néctors are standard. Each board is tast- 
ed and burned in. 

For an additional $50 you can get a 
рага!е! printer port. On the little land we 
have left we are adding a real time clock 
which you can have for $50. You can put 
in your own row of chips to increase the 
memory to 256k, but we won't warranty 
your row of chips. For $100 we wil! add 
them to the board, test, burn in, and war- 
ranty them. 


AM OFFER YOU SHOULDN'T REFUSE 


One of the best things you can use 
the PC for is a spreadsheet program like 
Visicalc. That's how wa figured out ex- 
actly how much this board cost us to 
bulld and how much to seli it for, Then 
we discovered Supercaic. All ihe things 
we liked about Visicalc are in it, and all 
the things we did not like are corrected. 
li addresses all the memory (256k), and 
in fact will address 512k if you have it. 
Now the offer. If you buy the package 
from us, the board and Supercalc, it will 
only cost you $675. Look around. You 
don't have to taka our word for it. But 
you should. The offer is only good if you 
buy them both at the same time. 


FALLS LIKE A ROCK 


Clever design, mass production, 
and the fact thal we do it all on one 
board is how you get so much for so little. 


m. 


в a "Hag ? 


We sell direct to you. No dealer or dis- 
tributor profits are added on. And guess 
what else. If the prices of the most ex- 
pensive components, the memory chips 
comes down, we will reduce our prices 
even more. Be sure to give us a call be- 
fore you buy, you might be In for a pleas- 
ant surprise. 


SATISFACTION QUARANTEED 


Our warranty is 1 year parts and 
labor. We include the schematics with 
each board. We also sell diagnostics on 
diskette for $10. We will repair any board 
returned for warranty repairs within 48 
hours of receipt or we will give you a new 
board. And to top it off, if for any reason 
you are not satisfied, you may return the 
board to us within 30 days for a full re- 
fund. Period, 


192k and Serial Port .,.............$499 
64k more, add. ........ — —— M: $100 
Parallel printer port............... .. $50 
Наа! ПтабюӨк..,...........-.-.... $50 


California residents add 62 % Sales Tax. 


SHIPMENT 
By UPS. We pay the freight. 


PAYMENT 


Cash, cashiers check, or money 
order. Visa and Mastercard accepted. 
Personal checks will require two weeks 
to clear. 


TO ORDER 


Outside California (800) 421-7103 
California (213) 870-3718 


QUBIE' 
DISTRIBUTING 


1703 Stewart Street 
Santa Monica, СА 90404 
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Text box continued: 

e If you can't swerve in time, it's best to blast incoming 
enemy rounds: photons cost you 10 mergs, but taking 
a hit costs 100 mergs (plus damage). 


Battle Techniques 

e Note that your fired photons never go above the 
horizontal crosshair on your screen, so it seems ad- 
visable to keep Zylon ships below the crosshair too. 
е Апу hits that you receive toward the center of your 
screen seem to do much more damage than those on 
the periphery. 


Damaged Equipment 


e Lise the sector scanner only as a backup device for 
the times that your computer is out of commission. It 
takes too long to adjust your course by using the sector 
scanner; rather, learn to rely on the instruments and 
the attack-computer display. 

e When your ion engines are damaged, note that the 
velocity indicator flickers between 0 and 12; if you 
then try to select a speed, the speed indicator flickers 
between 0 and 6. If you're going after a Zylon who 
damages your engines, don't touch the speed controls, 
e Your hyperwarp engines can be used within a sector 
if your ion engines are damaged. Simply abort hyper- 
warp by selecting speed 0 when you get to where you 
want to go (you'll lose the speed advantage described 
above, and itll cost 100 mergs to abort the 
hyperwarp). 


1976 |1977 | 1978 | 1979 | 1980 | 1981 | 1982 


| p |. 82.75 153.25 53.25 | 
Feb. | | 152.75 | $2.75 | $3.25 | 5325 |5370 
Mach| |525 |5325 | $3.70 |53.70 
| f 152.75 152.75 |53.25 53.25 |$3.70 
|__| $2.00 | $2.75 | 52.75 | $3.25 | $3.25 |53.70 
53.25 |5370 


Circle and send requests with payment to: 
BYTE Magazine 

70 Maln St, Peterborough, NH 03458 
Attn: Back Issues 


The above prices include postage in the US. Please add $1.00 per copy for 
Canada and Mexico; and 52.00 per copy to forergn countries. 
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-back issues for sale 


Videosyncrasies or Things 

That Happen but Shouldn't 

e The animation slows for several seconds after an ex- 
plosion; it may speed up at an inopportune moment. 
The effect is that your ship responds slowly as you try 
to line up on a Zylon, then, all of a sudden, his ship 
zips in and fires very quickly. 

ө When looking through an aft view, always turn 
toward incoming enemy rounds to avoid being hit. 

e At the higher difficulty levels, some enemy rounds 
may seem to go by but still score damage. 

ө The tracking computer is a handy tool; learn to use 
it, but watch out: if you destory a Zylon in front of 
you after he has fired, the tracking computer will 
switch to aft view and the enemy round will score— 
learn to swerve if this happens. 


Further Fun 
ө Ít seems to help your cause if you call the Zylons by 
name. Suggestions are: 


Zyloons 
Zyklowns 
Zylarks 
Hey You! 


Vermin 
Villains 
Nasties 
Dastard 


elf you think you're getting good at it, try playing 
Sudden Death (Warrior level with no shields). 


Damn the photons! Full speed ahead! . . . CPF 


1976 11977 | 1978 | 1979 | 1980 | 1981 | 1982 
53.25 | $3.70 
| [8200 152.75 |52.75 |$3.25 | $3.25 | $3.70 | 
| [8275 |52.75 |52.75 |$3.25 | $3.25- 
__ | [8275 |52.75 |53.25 | 53.25. 
[8275 | _ 153.25 |s325| $3.25 


*Payments from foreign countries must be made іп US funds payable at a Us 
bank. 

"Please allow 4 weeks for domestic деһуегу and B weeks for foreign 
delivery, 

name 


address 
|. ————————— =~ zip 
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THE LAST MEMORY" is a high performance 64K memory module for 8 bit 5100 systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic KAM boards. 
The 2K by 8 architecture of these RAM's allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM's in place of RAM IC's with no 
modification. As a result, this one board provides total system memory. THE LAST MEMORNY"' is available 
starting at less than $100.00 


LASTING MEMORY" is a combination EEPROM (Electrically Eraseable PROMYEPROM/RAM memory module 
for 8 bit S100 systems. This board includes an onboard EEPROM programmer which programs and erases 2816/2815 
type EEPROM's with normal memory write instructions - no special software is required. Erasing and writing may be 
performed one byte at a time - no need to start over to make simple changes. Programming may be performed in any 
socket - EEPROM's can be tested and used without moving them. EEPROM's, 2716 type EPROM's, or 16K byte- 
wide static RAM's may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY" is available at $299. 


The VIB1™ is an intelligent VO mapped CRT controller for use within 5100 BUS (IEEE 696) systems. It incorporates 
all the video display capabilities of a stand-alone smart terminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; full ASCII character set including control characters; graphics 
characters set; six visual attributes which can be used in combination; extensive screen editing and screen read 
capabilities. The VIBI"" will be available in the 4th quarter 1982 at less than $300. 


ideaLink™ is a high speed FSK modem which plugs into the 5100 BUS (IEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/202 compatible offering both 300 Bps full duplex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability. ideaLink™ will be available in the 4th 
quarter 1982 at less than $300. 


stalic memory systems inc. MC VISA accepted 
401 State Bank Center All prices net, FOB Freeport, IL 
Freeport, IL 61032 (815) 235-8713 OEM discounts available 
9 A.M. 10 4 P.M. Mon. - Fri. Dealer inquiries invited. 


Circle 438 on Inquiry card. BYTE September 192 391 


McGraw Hill 


bookstore 


Your Headquarters for Computer | 


auis Books from All Publishers 
ou ! | 


Microprocessor 
Development 


Just Released! 


New Titles 
for the computer professional 
Now at 

The Professionals’ Informatian Center 


1. Data Communications for Microcomputers Practical Experi- 
ments for 280 Based Microcomputers by Nichols, Nichols and 
Masson. Emphasis is on the practical! 352 pp. $12.95 paper 


2. Microprocessor Development and Development Systems 
edited by Vincent Tseng. Wrilten for professionals by specialists 
at TI, Motorola, Intel, Tektronix, HP etc. 224 pp. $29.95 

3. Teletext and Videatex in the United States: Technologies, 
Markets, and Public Policy Issues by John Tydeman et al. 
Indispensable! 356 pp. $34.95 


4. шт Assurance far Camputer Software by Dunn and 
Ullman. The answer to software development and maintenance 
problems. 352 pp. 524,50 


5. The Local Network Handbook a Data Communications Book 
edited by G. R. Davis. Technology, software, equipment, imple- 
mentation, applications. available products. 260 pp. $26.95 paper 


6. The Devil's DP Dictionary by Stan Kelly-Bootle. A spoof 
dictionary based on the author's knowledge of computer technol- 
ogy and customs of the computer community. 160 pp. $7.50 
paper 
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McGraw-Hill Bookstore Е 
1221 Avenue of the Amencas. New York, New York 10020 


| Add applicable sales tax plus $2.50 postage and handling for the first 
| book, $1.00 for each book thereafter. 


| 
| | 
| Please send me the following: Қ R E 
| ee ч ЖЕ 1-4 copies е | 
| olbok? 1 2 3 4 5 6 BY9 | 
| Check or credit card: MasterCard Visa Amer Exp _ | 
| Acct No. Expires | 
| Мата | 
| Address | 
| fy Шу __ Лр | 
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Circle 289 on Inquiry card. 


Text continued from page 385: 


from hits from enemy photons and using the twin ion 
engines. By far the most important of these is avoiding 
being hit by enemy photons. Each photon hit costs 100 
mergs (energy units) and causes damage. Damage not 
only reduces your chances of survival, but certain kinds 
of damage will mean an unplanned trip to the nearest 
starbase for repairs. This extra trip could cost 300 to 800 
mergs or more. Eight hundred mergs is equivalent to 
about eight final-score points, or the difference between 
ranks of Star Commander 1 and Star Commander 2. 

The ion engines should seldom be needed in the enemy 
sector, Ás your ship comes out of hyperwarp and coasts 
to a stop, three different types of enemy movements will 
be found: ships with no movement, fast-moving ships 
that will seem to approach you but then retreat, and ships 
coming on at full-speed attack. Notice that ships within 
120 metrons (distance units) will always attack, become 
visible, and be within photon range. 

Don't trust your tracking computer to lock on to the 
nearest enemy vessel, If you are not immediately under 
attack when entering a sector, press M (the manual-track- 
ing key) to avoid nasty surprises. If a ship is coming on at 
full speed, just wait for it. When a ship seems to be com- 
ing in for an attack, but then takes off in some other 
direction, don't chase it because that's the sucker move, 
Scan the sector for another ship to attack. If you have the 
time and patience and are willing to wait, the enemy will 
eventually come to you. (But don't forget that your star- 
base is under attack while you are waiting.) Early in the 
game at the Commander Level, you cannot afford to 
wait. 

Contrary to what the user's manual tells you, speed 6 is 
not the most efficient way to use your ion engines, 
Energy requirements for shields, computers, and life- 
support systems must be accounted for during the jour- 
ney. According to the manual, the energy drain for these 
systems is 2.75 mergs/centron (energy units per time 
unit). Although my tests show a lower energy consump- 
tion, the most efficient speed is actually 8 not 6. Figure 2 
shows calculated and measured energy consumed for 
distances of 500 and 900 metrons. The calculated values 
are based on information taken from the user's manual. 
In either case, there is little difference in energy used for 
speeds above 7. 


Engaging the Enemy 

Ав you come out of hyperwarp and coast to a stop, 
you will often find yourself overunning an enemy ship 
and being fired on before you are ready to defend 
yourself. Try this! Ав the ship comes within about 150 to 
200 metrons, throw your ship into a hard turn in either 
direction. Hold the turn until the enemy has passed all the 


‘COMPUT ИЦ и: 


e e EVERYTHING FOR YOUR TRS-80™ è ATARI" ә APPLE" è PET" е CP/M" è XEROX" è ІВМ" e OSBORNE” ө ө 


" 76580 a а trademark of the Radio Shack Олот of Tandy Corp 
“CP/M is a yademark of Digital Research “XEROX n a trademark of Жетек Corp 


BUSINESS PAC 100 
100 Ready-To-Run 


% 


ші 
x АШ orders process guarantee 


* 30-Day pa 


BUSINESS 100 PROGRAM LIST 


NAME DESCRIPTION 
] RULE 7& interest Appartionment by Rule af the 78's 
2 ANNU] Annuity computation program 
3 DATE Time between dates 
4 DAYYEAR Day of year a particular date falls on 
5 LEASEINT interest rate on lease 
6 BREAKEVN Breakeven analysis 
7 DEPRSL Straighline depreciation 
8 DEPRSY Sum of the digils depreciation 
9 DEPRDB Declining balance depreciation 
10 DEPRODA Double dechrung balance depreciation 
11 TAXDEP Cash flaw vs. depreciation tables 
12 CHECK? Prims NERS checks along with daily register 
13 CHECKBKI Checkbook maintenance program 
14 MORTGAQE/A Mortgage amortizavon table 
15 MULTMON Computes time needed for money to double. tnple. etc 
16 SALVAGE Determines salvage value of an Investment 
17 RRVARIN Rate of cretum on investment with variable inflows 
18 RRCONST Rate of retum on investment wath constant inflows 
19 EFFECT Effectve interest rate of a loan 
20 FVAL Future value of an investment (campound interest} 
21 PVAL Present value of а future amount 
22 LOANPAY Amount of payment on a loan 
23 REGWITH Equal withdrawals fram investment to leave Q over 
24 S|MPDISK Simple discount analysis 
25 DATEVAL Equivalent & nonequivalent dated values for oblig 
26 ANNUDEF Present value of deferred annuities 
27 МАВКОР % Markup analysis lor items 
28 SINKFUND Sinking fund arnarhzation program 
29 BONDVAL Value of a bond 
30 БЕРІ ЕТЕ Depletion analysis 
31 BLACKSH Black Scholes options analysis 
32 STOCVAL I Expected retum an stock ма discounts dividends 
33 WARVAL Value of a warrant 
34 BONDVAL2 Value of a bond 
35 EPSEST Estimate of future earnings per share for company 
36 BETAALPH Computes alpha and bela vanables for stock 
37 SHARPE 1 Portfolio selection modeli.e. what stocks to hold 
38 OPTWRITE Option writing computations И 
39 RTVAL Value of a right + 
60 EXPVAL Expected value analysis 4 
41 BAYES Bayesian decisions М 
42 VALPRINF Value of perfect information 4 
43 VALADINF Value of additional information ) 
44 UTILITY Derives utility function - 
45 SIMPLEX Linear programming solution by simplex method к 
46 TRANS Transportation method far hnear prograronung } 
47 EOQ Economic order quantity inventory model 1 
48 QUEUE! Single server queueing (waiting line) model ) 
49 СҰР Costvolumeprofit analysis » 
50 CONDPROF Conditional profit tables i 
51 OPTLOSS Opportunity loss tables Г 
52 FOWOO Fixed quantity economic order quantity model 4 
53 FQEOWSH As above but with shortages permitted ! 
54 ҒОЕООРВ As above but with quantity price breaks 1 
55 QUEUECS Cost-benefit waiting line analysis 4 
56 NCFAMAL Met cashflow analysis for simple investment b 
57 PROFIND Profitability index of a project 4 
58 CAPI Cap. Asset Pr. Model analysis of project А 
) 


Circle 210 on inquiry card. 


[] TRS-80 Mod-ll, 
and CP/M Versions 


ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD $400 FOR СОП OR NON-UPS AREAS 
ADD $å 00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S., CANADA AND MEXICO "ОЛЫ E en 


‘COMPUT ЕМЕ) 


50 М. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


* ATARI г a trademark ol hian inc "APPLE is а trsdermark of Apple Corp “РЕТ is а trademark of Commodore 
* BM аъ а bodemerk ol IBM Corp * OSBORNE 15 а trademark of Osborne Corp 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 128 Page Users Manual..... 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC 

60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
53 FINRAT 

64 NPY 

65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 

69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 

74 LABEL I 
75 LABEL2 
76 BUSBUD 
7? AMECLCK 
78 АССТРАҮ 
79 INVOK E. 
BO INVENT2 
81 TELDIR 

82 TMUSAN 
B3 ASSIGN 
B4 ACCTREC 
85 TERMSPAY 
Вб PAYNET 
87 SELLPR 
ВВ ARBCOMP 
B9 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AJTOEXP 
93 INSFILE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
98 RRCONVBD 
100 PORTVALS 


D TRS-80 Cassette Version 


O TRS-80 (Mod-! or III), Pet, Apple 
or Atari Versions 


IBM, Osborne 


DEALER INQUIRIES INVITED 


Weighted average cost of capital 

True cie on loan with compensating bal. required 
True гме on discounted loan 

Merger analysis computations 

Financial ratios for a firm 

Net present value of project 

Laspeyres price index 

Paasche price index 

Constructs seasonal quantity indices for company 
Time series analysis linear trend 

Time series analysis moving average trend 
Future price estimation wath inflaton 

Mailing list system 

Letter writing systerm-inks with MAILPAC 

Sorts list of names 

Shipping label maker 

Marne label maker 

DOME business bookkeeping system 

Computes weeks total hours from timectock info. 
п memory accounts payable syster-storage permitted 
Generate invoice on screen and print on printer 
іп memory inventory control system 
Computerized telephone directory 

Time use analysis 

Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system-sterage ok 
Compares 3 methods of repayment of toarts 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 

Sinking fund depreciation 

Finds UPS zones from zip code 

Types envelope including retum address 
Automobile expense anshysis 

Insurance policy file 

In memory payroll system 

Dilubon analysis 

Loan amount a borrower can afford 

Purchase price for rental property 

Salr-leaseback analysis 

Investor s rate of retum on convertable bond 
Stock market portfolio storage-valuation program 
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CHIPS & DALE 


THE INFLATION FIGHTERS! 
sa e SPECIAL» +e 


4116 250ға 6/19.30 100 + 61.05 ea, *1791 Disk Controller 816,50 
4116 Z0Ons 8/811.00 100» 51.18 «a, 
4116 150 8014.90 1002 $1.50 ва, 
4116 120ns 8/$16.50 100 - 81.80 ез. 
21141. 390m 5/313.00 


6251A 84.00 еа. 
2716-1 (5У)3%0ғв 8/05,50 ea. 86.25 ед. 
2716 (5v)45Qns 0703.75 ea. 64.00 еа. 
92732 (5У450ғз 847.25 ел, 69.00 ea, 
2532 (5V45Oc 8:47.25 ea. $9.00 ex. 
27645V 100m 26 pin 820.00 вә. 


2114. 200га 87614.75 
44164 200ns $6.55 100» 165.23 
"4164 150ns 47.95 ел. 100 + CALL 
26118 [50m 86.75 100 « CALL 
“5115 200ne 13.25 


e»596t9429550-454080-48 кю 6040085051008 €944200 58 49 8 P2 PS UE Ed OM 0808 


COMPUTERS 
MEC P.C 8000 Тү CED i 
BOO) Como 32K $995.00 $115.00 { 
$012 LO unt 8649.00 8475.00 5 
$ ВОЗ! Dual Мілай unit $995.00 $715.00 £ 
Ч Othar МЕС Products CALL = Í 
i Alas Computers — 
i Eagle В 02993.00 CALL | 
Eagle li 13995,00 CALL 
i Sage Hl (16 bt) ; CALL CALL i 
i 1BM P.C. complete sys (ші or мош hand FT] CALL CALL 
i PRINTERS i 
i Epron AXBO РУТ Graphtrzs Plus = CALL i 
i Epson МХ100 Grephtren Pius - #64500 { 
$ МЕСРлетуРС 0023 "NONEM 1695,00 465.00 
Оче MEC Printers м ; - сш £ 
| Osa Princess { 
Р ВА... ; 1748.00 5957.00 £ 
i 83А ; 8995.00 6645.00 ? 
Р BAA 11395.00 CALL H 
{ PACEMARK 2350 $2500.00 $2200.00 
$ Smhh-Corona Printers ТРА 1595.00 cau | 
| Diablo Printers 630 (8102) . 62710.00 +190900 ; 
| ProWriers Sasrenser Prinametier — CALL i 
Н < Bion Ре . “ ч-- CALL 1 
SOFTWARE CP/M, ІВМ, Apple, TRS-80, Atari i 
Package | incudes Wordmar, Май Marge, Sesion (CP қ 330.00 | 
2 — Package 2 includes Date Sur, Caister, Superson (CPIM) 4350.00 | 
dBase B CPAM) $465.00 i 
FNS BO (CP/M) . $597.00 { 
CALL for other mig . comp , pris, modems, terminals, сірә, б; software | 
| Afos up to 3 ahs. for personal checks to dest Please incode phone тигпӛет Prices subject іш change withoui 1 
: noce Shapping & Handing loc Сыра 33.50. FOS Getevue. WA for ай etse. Wash rendent add 6 9% Sales Tax : 


CHIPS £ DALE 1-206-451-9770 i 
10655 М.Е, 4th SL, Suite 400 H 
Believue, WA 98004 i 


ODE юр вии Ph FER Pad 44д пип ho nimbi 45 B коо A8 COREE EOP RR 0а вана. 


“% 5-700 ** 
USED COMPUTERS AND PERIPHERALS 


Digital Systems Dual 8” floppy interface .......... Ч : 
IMSAI РІО two-port parallel board 
MITS 88-4 PIO (four ports) 
Spacebyte 8085 CPU Board 
Wamco 8080 Processor Board 
17 Slot Processor Tech Motherboard (empty w/cardguides} " 
Altair 8BOOb 18 slot ....... mm — 
Rainbow 2000 Color graphics board . . 
Morrow triple cassette controller ..... 
Black and White graphics board 
Two 8'' Single/Single Calcomp Drives w/docs ......... 
Twa Black and White 22MHz video monitors 
22 Slot motherboard 11 connectors active term. ........ 50 
Linear Power supply 8V/15A + – 14VI2A ......... iuo: ME 
MERLIN Graphics Board with software and docs ....... 
IMSAI VIO/C Video Board 80 by 24 
Cromemco 4FDC disk controller with CDOS ...... — 
Two 32K IMSA! Memory boards 1 with 32K, 1 with 24K . . 250 
MEK6800 evaluation system w/8K, and docs .......... 125 
Autocontrol single board CP/M system, 10 MHz with power 
supply and two 8” Double леміні density MPI 
. negot. 2400 
scal and two 
B" drives 
Shaffstall EDI7700 phototypesetter floppy disk interface for 
use with Compugraphic Editwriter series typesetting equip- 
ment, with standard ASCII translation software. Excellent con- 
dition. . . Ды» ЧОЛОО ЖІ 
Three SCION word processing subsystems complete with 
keyboard, monitor, S-100 display board, and Wordsmith 
editing software .... . 1200 ea. or 3/3000 
Documentation is available for equipment. 
Prices are FOB Peterborough, NH 
Call or write Jon Swanson, c/o BYTE, 70 Main Street, Peter- 
borough, NH 03458 (603) 924-928]. 
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*180А CPU 13.00 H 
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2a ENERGY CONSUMED VS. SPEED 
OVER А DISTANCE OF 500 METRONS 
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ENERGY 
IN MERGs 1200 HEE 
-— тік | 
“йи Ей 
800 |- ДЕТТІ, 
EN TITLTAILGLJ LT Ly 
LJ JST а ELA LE 
m А LI 3.4 
400 
200 
90 3 4 5 6 ? 8 9 
SPEED SELECTED 
2b ENERGY CONSUMED VS. SPEED 
OVER A DISTANCE OF 900 METRONS 
үш» HH 4H 
- +} sere 
ию гүү үгү 
È 
1800 
1600 
1400 
ENERGY 


IN МЕн65 1200| 7 


0 3 4 5 6 7 8 9 
SPEED SELECTED 


Figure 2: Energy expended for ion engine use. Contrary to the 
figures in the user's manual, selected-speed 8 is most efficient 
when other systems are also drawing energy. Figure 2a shows 
the energy expended at a variety of speeds over 500 metrons. 
Figure 2b shows the corresponding values for a distance of 900 
metrons. 


The 

D51-A506 ч 

provides 5 МВ 
formatted (6 MB 
unformattad) storage 
for only $1995. The | 
DSI-A514 provides 12 MB ` 

formatted (14 MB unfor- 

тайса) storage for just 52695», 


$1995. 
EXPA 
FOR THE 


Supports Apple DOS 3.3*, Apple Pascal", and 
CP/M”. intermixed. You can even allocate storage 


SION ~ 
APPLE 


| Si 16K RAM for Just 
for ail three systems on one hard disk, and transfer files EA 599°. hed 
easily from one system area to another. The Davong iii Systems also offers 
system reformats the transferred file automatically. ми the DSI-A16—a 


Expand your Apple Il for a lot less money. Take this 
чаг - Ехрапа уоиг регѕопа! 
fi DAVONG computer for a lot 
Appie ІІ, Apple DOS 3.3 and Apple PASCAL are registered trademarks 


Boots from hard disk, to save time when bringing up 16K RAM expansion card 
ad to your local computer retailer and ask for products 
by Davong. 
Systems, INC. с m oney. 
© Apple Computer Corporation. а - 
CP/M is a registered Trademark o! Әкніз! Research Corporanon 1081 Terra Balla Avenue 


i 1 for the Apple Il, Fully compatible 
a different system. ioe with all Apple Il software and hardware. 
*Manutacturer's suggested retait price. Includes al) required components. 
Mountain View, СА 94043 (415) 965-7130 
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Priority Name If Damaged If Destroyed 


shields hyperwarp at hyperwarp 
once at once 
finish sector hyperwarp 
if even odds at once 
finish sector if hyperwarp 
even odds at once 
finish sector 
finish sector 
continue 
continue 


photons 


computer and 
sector scan 

subspace radio 

computer 

engines 

sector scan 


continue 
continue 
continue 


Table 1: Damage priorities determine when to leave for 
repairs immediately. In the chart, "finish sector" means wait 
until you have disposed of all the Zylons in the sector before 
hyperwarping to a starbase; "finish sector if even odds" 
means go for repairs immediately unless there is only one | 
Zylon in the sector. If more than one piece of equipment is 
damaged, follow instructions for the highest-priority item. 


way behind you and is coming around the front again. 
Watch your instruments. By this time the screen will have 
stopped flashing, and you will be ready to fight with no 
distractions. 


YOU'VE JUST FOUND 


THE MISSING LINK! 


Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shepper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shoppers unbiased articles make for some unique reading among 
magazines and there's a "heip" column to answer difficult problems you may 
have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10 MasterCard & VISA accepted. 


6 month trial°6 or 12 months tor only d 0 


© COMPUTER SHOPPER 
Р.0. Box F-304 e Titusville, FL 32780 
305-269-3211 
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Circla 114 on inquiry саго, 


As the enemy approaches from the front, maneuver 
your joystick to keep him off to the side and low. The 
idea is, of course, to avoid photon hits and damage as he 
approaches. When the enemy is about 20 metrons away, 
swing him into your sights and blow him away. Conserve 
your photons—they cost energy too. Don't let the Zylon 
get much closer than 20 metrons before using this 
maneuver, because he just might zip around behind you. 
If two ships are attacking from the front at once, concen- 
trate on the one closer to the center of the screen. 

А word about attacks from the rear: for several weeks 1 
tried to handle aft attacks without much success. If you 
can handle a frontal attack one second and an aft barrage 
the next (with all your joystick movements reversed), 
that's great; but I've found that you can still reach Star 
Commander 1 without mastering the aft attack. To bring 
an aft-attacking enemy to the front, just throw your ship 
into a hard spin and he will wind up in front of you. You 
will notice that you are almost never hit while in a spin. 

The toughest situation is simultaneous front and aft at- 
tacks, You can quickly turn off autotracking (press T) to 
concentrate only on the front. I’ve already suggested how 
to handle frontal attacks, but in this situation throw in a 
small amount of back and forth joystick movement. This 
hurts the aim of the aft áttacker. 


Necessary Capabilities 

How do you know when to cut and run? For some 
kinds of damage, there is no doubt. Some systems, how- 
ever, are more important than others, so the decision is 
not clear cut. Table 1 is presented for your use as a guide 
only. Many other damage combinations are possible and 
are left to your judgment, skill level, and the game situa- 
tion. To help explain the chart, here are some examples: 


eIn a case where your photons are damaged, finish the 
sector if only one enemy ship remains and then go to the 
nearest starbase for repairs. If you are outnumbered, 
leave the sector immediately. 

eIn a case where your computer and the sector-scan 
systems are damaged and your ion engines are destroyed, 
finish the sector if you are faced with only one Zylon, 
then go for repairs. 


A final hint: your subspace radio is much more impor- 
tant early in the game than it is later when enemy ship 
movements are not as threatening. 

What I've described here is just about all I know about 
Star Raider. I hope these suggestions will be helpful to 
your pursuit of new and better ranking and many more 
hours of enjoyment. Ш 


118 SO. MILL ST 
PRYOR, OK 74361 
(918) 825-4844 
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COMPUTERS 


ALL PRICES ARE CASH DISCOUNTED 3% С OD AND CHARGE ORDERS ARE 3% MORE 
RETAIL LOCATION 4475 WOOD, PRYOR, OKLAHOMA 74361 


TRS-80 
MODEL Ш 


THERE'S NO. 
SECRET 


There s no secrel as to why we can sall 
ТН5-80 computer equipment for less Low 
overhead — that's the reasan — pure, sim- 
ple and straight! As everyone knows, Aadio 
Shack i$ a huge corporatian...with huge 
expenses. We ага able to buy the bare- 
bones computers Irom Radio Shack. Ta 


these computers, we add ош own memory 
chips, disk drives, cables, elc. The result is 
геееееееееее еее 9000000 a compuler system which is equal to, or in 


Many cases, superior to the one you would 
ge! fram Radio Shack in both price and pêr- 
formance capabilities. There is one thing 
thal you don't gel trom Radio Shack — their 


90 day warranty. Whal you get in its place 15 
the exclusive 180 days American Smali 
Фе еегеееееегееегееееевеге Business Computer's Warranty. So...il you 
нке the Radio Shack computer, bul don’! 
like the price... CHECK US OUT!!! 

48K 1 DRIVE......$1499 | 
American Small Business Com- 
puters is not an authorized Radio 
Shack Dealer. We do not offer a 
48K 2 DRIVE.....$1749 | 22227272 
ESEK) our computers. Instead, we offer 


the American Small Business 
Computers 180 Day Warranty. |f | 


you have a problem with your 
6-2 2 2 (INSTALLE D) % Ф 2 00 computer, return it to us for 
0000000000000 e about 4B hours. If we can’t fix it, 

ме' Н replace it! 


CASSETTE........527.00 91g. 825-4844 
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Model III A to D Revisited 


Build this simple and inexpensive analog-to-digital converter. 


In an earlier article in this series 
(January 1982 BYTE, page 160) I 
described a joystick controller for the 
Model III that was also an analog-to- 
digital converter (ADC). In this arti- 
cle, I'll show you a much neater im- 
plementation of an ADC—one that 
uses only three chips and can be 
hooked directly to the cassette port of 
the Model III, eliminating a great deal 
of wire-wrapping and connector 
preparation. In fact, you can use this 
ADC with the existing cassette cable 
that plugs into the 5-pin DIN jack on 
the back of the Mode! III. 

This ADC is also a little bit better 
than the earlier version. It's exactly 1 
bit better: it will convert an analog 
voltage to 7-bit resolution, instead of 
6 bits. In addition, this ADC is ex- 
tremely accurate, down to about 20 
millivolts (mV) for a 2.5 volt (V) 
range. [n fact, if you buy this circuit 
tonight, I can make you a special 
deal.... 

One disadvantage, however, is that 
this ADC will allow only a half dozen 
or so samples per second, This is no 
detriment, though, if you are moni- 


About the Author 

William Barden ]r. has written many books 
on microcomputer programming and design, 
including Microcomputer Math. 
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William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 
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Figure 1: The 500-bps tape format of the Model III (and Madel 1) uses a clock pulse and 
data pulse for each data bit. The data pulse is absent for a 0 bit. 


toring slowly changing real-world 
events such as temperature, pressure, 
or ambient light. 


Model III Cassette Port 

I've described the Model III cassette 
port in other articles, but it probably 
won't hurt to review the circuits 
rapidly. 

The Model III is capable of writing 
data on cassette tape in either 500- or 
1500-bit-per-second (bps) format. 
The same circuitry is used for 500- 
and 1500-bps output, but the re- 
sultant tape formats are different, 


The 500-bps tape format is shown 
in figure 1. Each bit time is made up 
of a leading clock pulse followed by a 
second pulse for a 1 or no pulse for a 
0, The duration of each pulse is about 
250 microseconds (us), top and bot- 
tom. 

The 1500-bps tape format is shown 
in figure 2. Here, the format is that of 
"frequency-shift keying," one fre- 
quency for a 0 and a second frequen- 
cy for a 1 bit. 

Both formats use software that 
drives a simple circuit to produce 
three voltage levels (only the two ex- 
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The High Performance Business Computer That Is 
HERE TODAY and HERE TOMORROW 


The SYSTEM 2100 is a complete microcomputer system utilizing the latest in S-100 
technology. It is ready to use in your business TODA Y - and can expand to fill your 


needs TOMORROW. 
The SYSTEM 2100 includes: 
е Dual Processor ® CP/M 80 & CP/M 86 Included 
G085A - 8 bit / MHz e Terminal & Printer Included 


8088 - 16 bit 8 MHZ 


* Meets ІЕЕЕ 696/5-100 Specifications в егі time. Clock w/Battery Backup 
е Dual 8" Double-Sided Double Density 


Floppy Discs e High Speed DMA Disk Controller 
2.2 Megabyte Capacity е Attractive Designer Desk 


List Price $9995.00 


Dealer Inquiries Invited Quantity Pricing Available 


MARCEY INC. 


5848 Sepulveda Blvd. Van Nuys, California 91411 (213) 994-2533 


For Further iniormation Circle Reader Card 8 282 


ө 100K Bytes Static Ram 
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Circle 181 on inquiry card. 


Dealers welcoral 


BOOKS 
and SOFTWARE 


For ATARI —PET-O6|—APPLE H—6602—VIC-20—Sireclate— Гиза 


ATARI ATARI ATAHI ATARI 


Елес елен ене ы SS ESS 
АТАН! BASIC = Lemming by 


This sew book h e» “Action: 
Bock, You do more then road it. 
Learn the  intricuey af ATARI- 
BASIC thorugh the shori programs 

ї prowided, The 


бәштіғеп. Ye, it's өжсіліпф — 
Many of tha programs are 
apooraa tor boglinars s well 
ag sxperkenced цитате Lasts. 
[Seren Crawirgs, Special Sounds, 
Keys, Paddks + Joysticks. 
брана Seeman Flowing, 
Graphics and Sound, Perks ancl 
Petes and special muff |. 

ы ЕЕ] 


ATARI Leeming by Ling — 
Book + сала or clink 

Thin рса includes Us book 
No 164 plus э cassette œ disk 
(pase  speci(y) conuwewg a 
мағылу of ihe programm which 
sra listot in ihe book 

Ordar No.: 7220 £29 05 
Genes for Пы ATAR-Coampater 
How fo program your own game 
on tha ATARI, GCaomekete ling 
In BASIC and Machine Language 
ot өзінікі geme Tricks and 


hing, 
Онды. 162 B 7.95 


GAME PACKAGE for ihe ATARI 
Book + casei ағ disk 

Includes tha book No. 162 pus 
casate of dak (plows specify! 
соллазлық sa variety af ihe pro 
gramu listed in the beh 
Order Ho. 7221 
АТМОМА-1 

Machina Languags Monitor for 
the ATARI 400/800. 

This paweriu! moniter proles 
You with jhe Tirtwer support 
thai you need to gei fhe mos! 
dut of your powertul куйп, 
АТМОМА.! comes gn в bootable 
ate, Мо салуы гейш, 
Digeaembia, Memory Dump HEX 
4 АЯСЫ, (Change  Mamory 
Locstibrs, —Biocktransler, ННІ 
memory Glock, geve an) ык 
machine language Programs, stert 
mach, Lang Progr  tPrintor 
optipnall. 

Come wh jntrodactionary 
anic on Мун to [re d 
АТАН! computer 

|Innguage, Аула 4% Im Re ROMI 
UOrdar-ho. 7022 616.95 


ATMONA.2 Superstepper 

Á very powerful Tracer 1a exalorw 
ine АТАН! AOMSAAM area, Stop 
аї poividualy stlected астен. 
Орсгее or operand (cassetiel. 
Ordar-No. 2049 £458.55 


EQITOR/ASSEMBLER tor 
ATARI BOO, 32K or ABK RAM 
Exvamely lait and oowerdul 
Epio Axsnmbler. {НК Source 
code in about 5 seconds| inchs 
АТМОМАЛ. 
Order: Noa. 7098 645.96 
MACAG-Asmembler 

lor ATARI BOO. 25% PASA 

Реле specify your тутоп. НАМ, 
тік OF сөзде. 

Order-No. 2093 580.00 
Add £276.00 for cartnoge version 
болан — Far АТАМ! 400/800 
18K НАМ, moods tere joysticks, 


£32.06 


animstk: әні sound (BK meching 


language) 
Ordes-No. 7207 Bias 


Birth centrod wiih фы ATARI 
ire мү Cas, of dak 
7222 £29.95 


ins шй Фічһүткт for 
ATARI (can. or daki 
Orda: No, 7222 529.85 


EPROM Cartridge KIT for ATARI 
Caniridge bare bawd) with km- 
siructions [hokis two VOK oF two 
32K EPROWa (2716, 2592 2732] 
Onder No. 7224 519.95 
Order My. 7043 — £29.05 


heroics Writing or mundi 
busines with T үт 


Mailing-List Ha. 7211 EM 35 
Іттетікү Contr. No.7215 824.95 


MEW | ATEXT-1 

Th ғғ“ wordprocemor Jn 
machine langusega (OX) for pli 
ATARI ADO/SDO cortiputers aitess 
‘he bes! price performance ever, 
23 odio contră commande, 
17 formakina commarkh, dyma- 
те formatting — Vertical and 
horizpnig? scrolling lup tg 255 
char, per ењ) Inciueig command 
ап disk.? 

Ovdar Mo. 7210 созата £29.96 
Qrdar No, 7211 Чик зр Б 
Cedar No. 7212 cartridge E 70.00 


Lean FORTH ім ім ATARI 
400/000. caaxette of drik 
Ordet No, 7033 B19.95 


ELCOMP FORTH - Enhanced 
FiG-FORTH an сіңі enty. 
Order Мо, 7065 % 


How to canmect your EPSON 
Prints із the АТАН) 400/800, 
Сейлем аға with printed 
гисин board emd setiworn, 
{Screseprine and огада charsc: 


teri per гъы}, 
Order-Mo. 7210 619-85 


|2222 ene ee Tee ис | 
951 051 Osi DS! OSI 
Tha First Book of Ohio 

introduction to OSI Seay 
Diagraimr, hardeare and күнге 
information mat русу 
mvBilatée in Qn compect jource, 


£7.05 


The Securd Book of OHIO 
Order Nec. 158 


The Third Book of OHID 
Ordas No, 158 


Tha Fourth Book al ӨНІП 
Qeóer-No. 160 £5.35 


VIP Package — Above Wook olus 
а ӨТЕ with the programm 
Order Bho. 160A. $18.95 


The Fifth Book of OHIO 
Ovder-Mo. 151 A7 98 


heroics тір Program tor GSI: 
CIPMF, САР Disk ней Cosette, 
ЭК адм, 


Cnder- Heo, 8234 629.60 


Mailing Lm ін СҮРМЕ or 
CAPMF 24K НАМ 

750 кумезын inci, shone number 
and parameters on one 5 1/4 dii) 
Ordar-No, 8240 $20.80 
ЕК Михо BASIC An. Man. 
Order ho. 151 59.95 


Expenson Hendbook for 6502 
and 6902 
Ordaer-No. 152 69.95 


Microcomputer Appl. Motes 

Ondar-Mo. 1&3 £9.95 
Complex found — Gemation 
New гаме spolicatiara manual 
for (he Taxm Ingirurnents SN 
78477 Complex Sourd Demar- 


bor. 
Order-No. 154 66.96 


57.96 


57.96 


Бғый Business 

Ceomgplea fittings for the business 
ұзат, Pwuntjory, invades Véritkng, 
Mailing List and much mare 
Introgkicthon те Buthan Appr 


сацога. 
Grier Мо. 158 £14.90 


Miereeomputar Mardwere Hend- 
boak (B25 руа) 

Deacriptions, Pigus} ane] шесі: 
tations ӨР iho mest popular 
micraprooceszor and support chipi 
А MUST far the harceme butt 
Orviar-No, 29 
Cara and Feedeng of the 
Commodore РЕТ 

Eight chaores exploring РЕТ 
harrheare. 
interíncing information, Pro 
дефе treks and sehernatici. 
(Order: No. 150 59.55 


aciem Bound for 


5ТЕ 5E 
Wardproncnsor T, VIC-2D.AK RAM 
Order Ka. 4870 5108.95 
Makileg Lin (се VIC-20, 184 RAM 
Order No. 4883 £14.95 
Tricic tor ViCs — The УС тогу 
Progress, Mnn and exranson 
information tar ¥O-20 
Cinder No, 141 59.95 
TK ТАС vic 


Order Мо, 4690 
Ordar No. 4821 {3 батпан! 


16K НАМ/НОМ board for 544- 
bur Any combpinston of НАМ 
and ROM on оба board. 
15Ұ212В8 ок 2710) 
Order-HQ, $13 $39.95 
Low cort израња Beards for 
your APPLE 11. Gane board cores 
with Аге diser anid 
softwere, 

8522 VIA-—I/O Exp, 
Under MN». 806 


2716 EFRON Burnes 


Order “Мо, 607 
ЕК ЕРНОМ/НАМ Саса 
Әнін Mo. 600 


529.00 
Software for SINCLAIR 25-81 
EX 1000 


Іі langusega 
ZX-BT4B21 or THAEX 1000. 
Order Ма, 140 iboak) £5.96 


ELCOMP Publishing, Ine., 53 Redrock Lans 
Pomona, CA 81766, Рһопа: 1714) 823 8314 


Permet: Check, 


Þuomy Orde, VISA, Martarcharga, Eurocheck. 


POSTPAID ол PREPAID in USA. $500 hending fes for СПО, 
ШІ orden быта USA: Add 15% shipping. СА add B.5X sadi tax. 
ATARI la а registered trademark of ATARI inc. APPLE is а r9pittered 
trademark of APPLE Inc. PET*VIC-20 n a trademark of Commodores, 
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$1495. 


Incfudes repair are B 


— je— 380 MICROSECS 


0.8% — 
1320H: 
0v — 
-ы je— 186 MICROSECS 
0.8v — 
2680 Hr 
ov — 


Figure 2: The 1500-bps tape format for the Model lil uses a frequency-shift-keying tech- 
nique. Two frequencies are used to represent Os or Is. 


NORMALLY 


| 
TO 
"MOTOR ON^ 
LOGIC 


REM 


RELAY 


CASSOUT < 


с | CASSOUT 


TO "REMOTE" 
PLUG 


7 HER GND 


REM 


C. | CASSIN 


Figure 3: The Model III cassette output logic uses a simple Hwo-bit latch to generate three 
analog levels that are used to write to cassette tape. 


tremes are used for 1500 bps): 0 V, 
.46 V, and ,85 V. (See figure 3.) The 
levels are produced by outputs to a 
2-bit latch with input/output port ad- 
dress hexadecimal FF. The latch simp- 
ly records the two least significant 
bits sent to [/O address FF. If a binary 
хххххх00 is output, a .46-V level is 
produced. Binary xxxxxx01 produces 
a .85-V level, and xxxxxx10 produces 


a O-V level (x indicates that the value 
of a particular digit is insignificant). 
Toggling the latch bits in an 
assembly-language program can pro- 
duce any square wave output of any 
frequency, up to the limits of the elec- 
tronics in the cassette circuitry. Un- 
fortunately, this action must be in 
assembly language, by the 280 in- 
struction OUT (ОРЕН), because 


TCS MODEL Ill 48k 2 DISK 


—5 


Fully assembled and tested spelen that are software compatible 

and functionally identical to Radio Shack units sold at computer 

centers lor Shundreds more. Includes DOSPLUS 33 

e CONTROLLER BOARDS are high quality double sided epoxy boards 
ana ате contacts. 

е POWER SUPPLY 15 the finest switching type available. 

s MOUNTING HARDWARE includes power and data cables. 

e DISK DRIVES are Tandon. the same ones used by Radio Shack - 40 
track, double density. 5 millisecond stepping rate 


The System comes with 180 day TCS limited warranty. 


свакғаееовяававеаваарагераавсафефекафісевіянвасовайваетастяеаоттятвоотетаттот Четвтш- фиитайшафр 


Model 111 48k 2 Drive System $2095 


720,000 bytea of storage. TCS uses 2 dual aided 40 track Tandon drives. You can 
convert your existing 40 track standard disketiee. Includes full DOSPLUS 3.4 A manual. 


| MODEL II! DISK EXPANSION KIT 


4a Kit 4 but with Configuration Instruction Power Cable .. $218 
& 16k of high quality TCS memory .. .. i $319 
За 18k of AS пәетогу,............... зәресін! $70 
Б 32k of high quality TCS memory , "ue БА Сы : б 
Ba 32k o! AS memory ......... - aT special $158 
T Disk Controller Board (supports 40/80 single/double sided drives) . , $248 
8 Switching Power Supply lor Controller & two drives 2... i $119 
$ Hardware А Cabiing kit tor above components, . . . $45 


PRINTERS & ACCESSO 
MATRIX PRINTERS 


LINE PRINTER VII RS 
NEC B023A 


RIES 


EPSON.....$CALL 
EPSON MX80 


$325 
$495 


C. ITOH 8510 $495 
OKIDATA 82A $499 асын e СТ, | 
OKIDATA 82A w/tractor $559 
OKIDATA 83A $769 Get GRAPHTRAX free!!! | 


LINE PRINTER VIII RS $649 
CENTRONICS 739parailel $599 
CENTRONICS 738 serial $749 
ОКІОАТА 84 / 200срз $1295 
LINE PRINTER V! RS $988 
CENTRONICS 704 $1559 
ANADEX 9500/01 2k but. $1295 
TEXAS INST. 810 Basic $1595 
LINE PRINTEH V RS $1549 
Centronics 352 / 200cps $1795 
Centronics 353 / dual mode, 
200cps data proc., 50cps 
super letter quality $2495 


LETTER QUALITY 
Dalay Wheel / Spinwriters 


EPSON ACCESSORIES 


GRAPHTRAX PLUS (bit-image/italics) -. $79 
CABLE Modell intertace & Model (II 535 
$25 if purchased with EPSON printer 
CABLE А INTERFACE tp Model кеурсага 585 
APPLE interface & cable. $89 
GRAPPLER Appie hiresolutiongrapmcs $Cail 
IEEE interface & cable (CBM: Fet) . 579 
ATARI cable (must have 850 intertace) 525 
SERIAL RS232 2k buttered int card $149 
RS COLOR computer to Epsoncard/cable $59 


EPSON PACK II 


screen oriented bit buy a 
реса generator tor Model ПІ. 
reate your own characters, sym- 


C. ITOH F-10/40cps $1595 bols. etc. Includes documentation. 
| DAISY WHEEL II RS $1695 $24.95 purchased with printer 
SMITH CORONA TP-1 $609 $34.95 when purchased gael 
| BROTHER/COMREX $849 $7.50 for update of Epson Pack I 


High quality . . Low price 
NEC SPINWRITERS $CALL 


LINE PRINTERS 
CENTRONICS 6080/81 
600 lines per minute 


6081 standard $6399 
6080 quietized cabinet $7676 


Interfaces & cables available for 

most printers with any ТН580, 
Apple, Atari & most other com- 
puters. $$$$ CALL FOR PRICES! 


1 Controller, Power Supply, Mounting Hardware & Instructions "n 
2 Controller, Power Supply, Hardware А one 40 {rack Tandon drive , 5577 8 
3 Controller, Power Supply, Hardware, two 40 track Tandon drives, 32k memory 

(everything you need for 2 drive АВЕ upgrade) $700 
За Kit 3 but with two 80 track drives (бик! sided 40e) ...... ... ise | 
4 Tandon 40 track disk drive (bare drive only, ng instruchons)} $100 


instant haók.detach om drive сарір 


ALTOS COMPUTERS 


$CALL FOR PRICES 
MODEL I! 64K 


MODEL 16 1 DRIVE 
MODEL 16 2 DRIVE 
DT1 Data Terminal 


Mod 16 Memory Exp. 


COLOR COMPUTER 


Onginai 90 day manulaclurer s warranty 
16k Lavel 1 

16k Extended Basic.... 

32k Extended Basic.. §CALL 
Color Disk....$479 Disk 1..5349 


Modem/full screen editor. .. $39 


TGS version Cola: Computers use original 
RS hardware and TCS memory You 061 180 
day umited warranty on TCS Color Computer 


16k Extended Basic. . . $439 
32k Extended Basic.. . . $499 
$799 32k Memory Upgrade .. . $79 
$818 Color/Epson int & cable . $59 
$848 2k Buffer ColorGraph. $155 


TANDON DRIVES 


DEALERS! ASSEMBLERS! Quantity Purchases Invited! 
Bare drives are available, or you can buy them with 
power supply, cabinet and cable. fully assembled and | 


ready to plug in to your computer. 
INDIVIDUAL CABINETS BARE DRIVES ONLY 


MODEL ІП SYSTEMS 


Original 90 day manufacturers warranty 


Mode! 111 15k 
Mode! 111 32k 
Model ill 48k ._.. , $918 
Model ІІ! 48k 2Dr RS232 $1944 


TCS Model |! Systems have quality TCS 
memory and 180 day limited warranty Мо 
warranly when you Open compoler ог add 
nemal components after you receive n 


TCS Model lil 15k 


TCS Model Il! 32k 
TCS Model Il! 48k 


40 track single sided........... ... $248 40 weck singlesided..—s.......... $189 
80 track (dual sided 40 Irack) .. $389 80 Irack (due! sided 40 track) .... $288 
360 Wack (duel sided 80 track) . .. $489 160 track (dual sided BO track) ... $390 


DOUBLE CABINETS with 2 DRIVES 8 inch Slimline sgl/db! sided .... $CALL 


Wincheater hard dnes 5-30 meg SCALL 


40 track single sided. .... $48B 
BO track (dual sided 40 track) . $6900 We have drivew/accessories 
160 track (dual sided 80 Irack) $948 for Apple & IBM 


наа gauge CABINET with POWER 
SUPPLY External gold connector allows - 


WE WILL NOT 
BE UNDERSOLD! 


CORVUS HARD DISKS CALL FOR PRICES 55555 


Add 5, 10 or 20 megabytes of storage to your TRS80, Apple, Atari, 
Heath, Zenith, Intertec, ІВМ, 5-100 and many others. One or sev- 
eral computers can share a hard disk. Get simultaneous accessto | 
data for multiple users. Available NOW at SUPER SAVINGS! 


DEALERS... You can buy CORVUS trom us for less. Cail & $AVE. 


CUSTOM SOFTWARE FROM TCS 


эке) integrated BINARY SEARCH TREE programs now available This series ol 
poa ully implements the B-TREE structures including INSERTION. DELETION, EDITING 
TRAVERSAL No more sarting or long dala file searches and yet files can be larger than 
memory Duplicate keys are fully supported Files can be retrieved in sorted order via 8- 
TREE Traversal Each of the programs come with gts mented source code sa that you 
can use ihe modules in your Own programming А Screen oriented Inpul rautine is also 
included т each module The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation 
B-TREE Library (organize your home Horery keyed by ашох).......................... „$ 
8-TREE Video (organize your video cassette library, prinis labels, віс).............. $39.95 
8-TREE Malling tial (keyed by name or zip.iabel printing.elc).......................... $49. 


lf you buy somewhere else, 
youll probably pay too much! 


For last eticient service. Heart Of we can ar едм trom бааз = 


TEXAS COMPUTER SYSTEMS З 
РО. Box 1327 Arlington, Texas 75004-1327 
“Аг Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 
* Prices subject їо change а! any, um CALL FOR OUR 


“Ма Tax aubnbl-state Texans = | 
* Many пет» shipped FREE Call tor quote. FREE CATALOG!! я 


Сігсів 460 on inquiry card. 


*5y %5у *5V 
THIS POINT 56K 56K 1K 
“+1 VOLT FOR NO 
INPUT, »*1 VOLT 
FOR POSITIVE INPUTS, 
<0 YOLT FOR CASSDIN 
NEGATIVE INPUTS E (1 IF NEGATIVE INPUT, 
О IF POSITIVE INPUT) 
6.8K 
15i. MODEL ТП 
і “. 
u 7 THIS POINT 
NB 2K ~ +1 VOLT 


15K 


CASSDIN 


BIT D 


I0 PORT 
OF FH 


CASSETTE 
CONNECTOR 
15-PIN DIN) 


Figure 4: The Model III cassette input logic for 1500 bps uses a zero-crossing detector to 
detect when the input waveform goes negative. The output of the comparator goes to 


bit 0 of input port hexadecimal FF. 


“+1 VOLTS — 
0 VOLTS — 
кел VOLES — 


LOGIC 1 — 


LOGIC 0 — 


CASSETTE 

DATA IN 

339 COMPARATOR 
OUTPUT 

(OFFH PORT, 
ито!) 


Figure 5: Тһе cassette input waveform is a nominal 2 V peak to peak. The resulting out- 
put from the comparator is an inverted duplicate. 


BASIC is much too slow to achieve 
the relatively short pulses required. A 
BASIC OUT (255) performs the same 
function at much slower speeds. 

The Model III has two separate cir- 
cuits for reading cassette data, one for 
500 bps and one for 1500 bps. The 
500-bps circuit works by essentially 
rectifying the incoming pulse and 
then looking for the DC level from 
the rectification. (165 very similar to 
the Model I circuitry.) The 1500-bps 
circuit uses a much different ap- 
proach, as shown in figure 4. 
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The circuit in figure 4 is a zero- 
crossing detector that looks for 
negative pulses, The output of the 
LM339 comparator is a 0 with no in- 
put or a positive pulse, but it switches 
to a 1 with the negative-going edge of 
the pulse. It remains a 1 until the 
pulse switches back to a positive 
level, as shown in figure 5. 

The CASSDIN (Cassette Data In) 
bit is read by performing the Z80 in- 
struction IN (OFFH) and checking bit 
0, the 1500-bps cassette bit (bit 7 is 
the 500-bps bit) Again, assembly 


language allows you to sample the 
CASSDIN bit thousands of times per 
second. А BASIC INP(255) will also 
perform the same function but at 
much slower speeds. 

It appears, then, that you can easi- 
ly output square waves and read in a 
voltage level. How is this going to 
help you implement an analog-to- 
digital converter? 


New for '82! 

Whilst paging through the ubi- 
quitous Radio Shack catalog, I hap- 
pened to see an ADC chip called the 
TL507C. At first glance it didn't ap- 
pear very imposing (it's ап 8-ріп 
device and rather ugly, as semicon- 
ductors go), but it turned out to be a 
diamond in the Shack. 

The internal workings of the 
ТІ,507С аге shown in figure 6. It uses 
a ramp method of A-to-D conversion 
and is made up of a 7-bit counter, a 
few gates, and two comparators. 

The counter is the heart of the chip. 
It simply counts from 127 through 0 
and repeats this cycle continuously, 
The counter may be reset at any time 
by bringing up the RESET input to a 
high {Voc} level. If the RESET is held 
at ground, the counter is powered up 
to some indeterminate state but set- 
tles into the 128-bit count cycle 
within 128 counts. 

The 7 counter bits are connected to 
"binary-weighted" resistors. The 
resistors are actually a digital-to- 
analog converter (DAC) resistor “lad- 
der" network. Each output of the 
counter produces a voltage that is 
twice as great as the preceding stage. 
The analog voltages are added 
together in the operational amplifier 
to produce the analog voltage cor- 
responding to the value in the 7 bits 
of the counter. As the counter counts 
from 127 through 0, a ramp of 
voltage is generated, with each step of 
the ramp changing the output voltage 
by 1/128 of full scale. (See figure 
7.) 

The TL507C is designed so that one 
of two voltages may be used for 
power. The М, input is the 
"normal" power supply input and 
may range from +5 to +6 V DC. The 
Vec: input may be used instead; in 
that case, the power supply may be 


NEECO 


C Commodore Computer 


VIC 20 Personal Computer $ 29995 
VIC 1515 Graphic Printer $ 395 DO 
C BM 4016 $ 995 OH) 
CHM 4042 $1295 tX) 
C BM 8012 $1495 00 
CUM SuperPet 90 $1395 00 
CBM 8050 Dual Disk Drive $1795 00 
СВМ 4040 Dual Disk Drive $129500 f 
CBAt 2011 Sinple Disk Drive $ 69500] 
CHM 4022 Teac tor Printer % 795 (00 m 
CBAMBTO HEEL Moden $ 900 | 
CBM Datasette & 74 95 Professional Software/.: CBM Computers 
CBM-IEFE Interface Cable $ 3995 || Маро a Lamily ot CAM Word Processing Programs 
HTE-IEEE Intertace Cable $ 4995 [| wordPro 2 Plus $ 194.95 
- — | || WordPro ! Plus $ 29^ D0 
Г Ең амын ы. | WordPra 4 Plus % 45000 
DL ИШЕНЕТ У.И WorddlPro 5 Plus {бог C 8480951 $ 45000 
АК  — uw | Л || Ihe Administrator (DataBase for CRM) $ 650 00 
| i ca Power! (Programmer's Utility ROM) $ 8945 
IntoPro! * Dala Base tart BM) $ 295.00 
à | ^ Atari 
— m тыну” Atari 400 16K $ 299.00 
Alari OH) [bk [incl BASIC 
c dririciise] $ Bu LH) 
Amdek Monitors ы мй — CMD Mupet 
Video 100G (Limited Atan 810 Disk m cm { "чы "€ ы 
i 119 | nive $ 399 u5 Б" | М 
Color $ 425.00 Printer $ 29) 95 nnter Module әл 
Color 2 $ 899.00 | 
Qume 
| | Sprint 9:45 $2495 00 


Tractor Option. $ 21000 


Epson Printers 


MX-70 299 95 
MX80 wiGraphtrax 645.00 | —— | 
AAX-BO FT 74800 | | 

ЛАХОР ET 945 00 
INTERFACE CARDS 

8141 R$-212 Interface Board 75.00 


Diablo 630 Printer 
Diablo 630 $2710 00 


8145 R5 232 Interface Board Tractor Option 5 35000 | 

w2K Buffer 149 (Ж) | 
8151 65-232 Interface Board ! 
Noo o M s NEC Spinwriter Printer 

ntestace Boar E : 
8131 Apple Interface Card 85.00 i ең iei e 
8232 Apple Interface Cable 35 00 NEC 7720 $3610 Q0 
8220 TRS-80 Cable 35.00 NEC 3510 $2290 00 
МЕС 1500RD 51895 00 


| | А | 
' WardPro, POWER, & InloPra are registered | 
trademarks of Professional Software Inc. 
САП FOR OUR 70 PAGE (АТАТ ОС, TOR COMPLETE PRODUCT FINI. AND PRICE LISTINGS 
WE MEE MATCH SOAP ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SINILCAR. IN STCK RT COND HONS 


Tractor Feed Options are available 


NE ЕСО MON-FRI 9:00 - 5:30 Е.5.1. 
N 679 Highland Ave. (61 7) 449-1 760 Ee mm 


Needham, MA 02194 TELEX: 951021 MASTERCARD *UISA 
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Figure 6: The TL507C chip is ап analog-to-digital converter (ADC) that compares an 
analog input to an internally generated ramp voltage that steps through the allowable 
range of input voltages. The comparator output goes true when the ramp voltage falls 
beneath the analog input voltage. 


COUNTER VOLTAGE 
CONTENTS VALLE 
1111111 2.3.75 YOLTS 
1111110 3.73 
1111101 3.71 
1111100 1 M 3.69 
— m OF 2.5 VOLTS = 0.02 VOLTS 

1111010 

1111001 

11110900 

1110111 

1110110 

1110101 

0000000 2.1.25 


NOTE: ABOVE 15 FOR Vegl * 5.0 VOLTS 


Figure 7: The TL507C generates a ramp of voltages from a 7-bit counter and а 
"weighted" resistor network. The smallest increment is 1/128 of the total voltage range 
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Figure 8: The analog-to-digital conversion is performed externally to the TL507C by 
measuring the duty cycle of the chip's waveform output. The duty cycle changes 


according to the analog input voltage. 


"unregulated" and may range from 8 
to 16 V. In the design that I’ve used 
here, I've chosen to use М, and not 
Veca the Vec, input is simply not 
connected, 

The ramp voltage generated during 
a count cycle ranges from .75 of Vec 
through .25 of М. This range of 
voltages is accurately controlled by 
the TL507C. Therefore, with a Voc 
of +5 V, the ramp will range from 
+3.75 V through +1.25 V, as shown 
in figure 8. 

The ramp output goes to compara- 
tor 1, which compares the analog in- 
put voltage and the ramp voltage. 
The output of the comparator is а 0 
or 1 depending upon whether the 
analog input voltage is greater or less 
than the ramp voltage, respectively. 
For any constant analog input 
voltage, the comparator output will 
approximate a square wave as shown 
in the figure (labeled “TL507C Out- 


put"). Ав the ramp repeats con- 
tinuously (with a constant stream of 
clock pulses), the duty cycle (relation- 
ship of "on" time to total cycle time) 
will vary with the analog input 
voltage. With a large analog input 
voltage, the comparator output will 
quickly go to 0, while with a small 
analog input voltage, the comparator 
output will reach 0 near the end of the 
ramp. 

The width of an "on" pulse is 
therefore directly proportional to the 
analog input voltage. ІР this pulse 
width can be measured, the analog in- 
put voltage can be determined easily. 
This approach would be used in a 
strictly hardware implementation of 
the TL507C circuit (e.g., measure- 
ment of the duty cycle of the output 
waveform). 


An alternative approach is to in- 


crease the ramp voltage by outputting 
a single clock pulse, comparing the 
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Let's Talk TEKnical 


THE PIONEERING SPIRIT CONTIN- 
UES TO KEEP TEKTRONIX AT THE 
LEADING EDGE OF TECHNOLOGY...not 
only in oscilloscopes, but in microprocessor 
development systems, professional television 
equipment and computer graphics. 


CAE Applications 
Software Architect 

Participate as the lead engineer of a team respon- 
sible for developing the applications architecture and 
demonstrating feasibility of future CAE applications 
S/W product concepts. 


Here is an exciting opportunity to use your back- 
ground and interest in CAE systems, S/W architecture, 
graphics H/W, data base, networking and S/W product 
development. 


Graphics Systems 
Software Architect 

Participate as the lead engineer of a team respon- 
sible for developing graphics systems architecture and 
demonstrating feasibility of future product concepts. 


Here is a challenging opportunity for you to use 
your background and interest in graphics systems, 
S/W architecture, computer architecture, graphics 
and networking. 


Come share sailing on the beautiful Willamette, 
nearly year-round skiing and a host of other activities 
in the Pacific Northwest. There is housing to be found 
—and property, both reasonably priced. We have it 
here...the city life without the bustle, the culture 
without the crowd. 


We offer excellent health and dental plans, a stock 
purchase plan and the most innovative profit sharing 
program in the industry. Join the team—send your 
resume to Iris Fuchs, MS Y6-010, Р.О. Box 500, ACI], 
Beaverton, OR 97077. 


We аге an equal opportunity employer m/f/h. 


Tektronix 


COMBAT TED TO EXCELLENCE 
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ANALOG 
INPUT 
CONDITION ENABLE OUTPUT 


X 
Vj« 200 ту 
Viamp > Vi» 200 mV 


t Low level on enable also inhibits the 
reset function. 

Н = high level, L = low level, X = irrele- 
уап! 


Table 1: My implementation of the 
ADC uses the last two function table 
entries. ENABLE is always High), and 
the analog input voltage is not normal- 
ly below .25 X Vee. 


comparator output, pulsing the clock 
again, and so forth until the com- 
parator output changes. If you know 
how many clock pulses you have out- 
put, you know the duty cycle. The 
total number of clock pulses in a 
ramp cycle is 128, and the duty cycle 
will be as follows: 


duty cycle — 
number of pulses before com- 
parator switch/128 X 10 


The scheme [71 use in my implemen- 
tation of the ADC is to control the 
clock-pulse output and test the com- 
parator output. 

Getting back to the TL507C inter- 
nal diagram, here are a few remaining 
points to consider, The ADC is set up 
so that an analog input of less than 
200 mV disables the output. This 
level of voltage is considered to be an 
invalid input signal. Second, if the 
ENABLE input is grounded, the 
device OUTPUT signal will remain 
high (1). 111 keep the ENABLE input 
permanently active by tying it to V... 

The truth table for the TL507C is 
shown in table 1. Under normal cir- 
cumstances, the only conditions 
you'll be working with would be the 
last two entries, for analog input 
voltages greater than 25% and less 
than 75% of | ce: 
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Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine [anguage 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 
Compare circuits 

Log or linear sweep 

Full file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

CP/M $150.00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
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(203) 426-2184 


GRAPH- PAK 
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STATISTICAL 
SOFTWARE 


ELF—Stepwise regression, factor 
analysis, correlation coetlicients, cross- 
labs, simple 51а11511с5, t-Igsts, ANOVA, 
stepwise discriminant analysis, all BASIC 
Iransformatrons and more $200.00. 


TWG/ARIMA— Вох: Jenkins for 
Seasonal and non-seasonal modals. 
$300.00. 

EASI/ARIMA—Aulomatic Box-Jenkins 
program for stock and commodity tragers. 


$300.00 
All are for the Apple 11" with 48K of 
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PASCAL TOOLS 


Е Е PERSONAL 
COMPUTER 


WITH SOURCE CODE 


€ Common logical and arithmetic pro- 
cedures including a pseudo random 
number generator 
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and give the capability of advanced 
BASIC 


® Screen handler and command line paser 
® Relgrence documeniation, User Manual 
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Figure 9: Three chips make up the ADC circuit that connects to the cassette jack of the 
Model III. The TL507C is the heart of the ADC, and the remaining chips perform level 


conversion, 
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Figure 10: The LM339 comparator changes the 1-V peak-to-peak cassette output 


waveform to a TL507C-compatible level. 


The A-to-D Circuit 

The circuit for the Model III ADC 
is shown in figure 9. The heart of it, 
of course, is the TLSO7C, The LM339 
comparator is used for level conver- 
sion of the Model III cassette output 
signal, while the 741C is used for level 
conversion to a Model III-compatible 
cassette input signal. 

The CASSOUT signal. The clock 


input to the ТІ,507С is derived from 
the Model III cassette output. This 
clock input would normally be the 
signal that goes to the AUX input of 
the cassette recorder during a 
write/tape operation. The CASS- 
OUT signal is shown in figure 10. It is 
a 0- to I-V square wave. 

The clock input to the TL507C 
must be at least 2.5 V, which calls for 


Prepare Even the Most 
Complicated Programs 
Quickly, Easily! 


With EZ. COM 


Software Proeramming Aid 


Program logically, conveniently by structure and modularity! 


EZ.COM is an efficient programming too! that drastically reduces total cycle 
time of programming and eliminates the tedious construction of complex pro- 
grams. EZ.COM creates and maintains libraries of program modules. 


e Modules тау be as jong as 100 lines. Each library 
may be as large as 8 megabytes and may contain 
as many as 16 thousand modules. 
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library or from other program source listings. 


e Modules have no format restrictions and may 
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Figure 11: The simple and inexpensive ADC is constructed on a Radio Shack 276-175 


prototype board. 


some level conversion of the 
CASSOUT signal. The LM339 ac- 
complishes this by comparing the 
CASSOUT signal to a voltage of 
about .25 V at the junction of the 
6.8k-ohm and 330-ohm resistors, The 
output of the LM339 is shown in the 
figure; it is identical to the CASSOUT 
signal except that it has a greater 
voltage swing. 

The CASSOUT signal is the clock 
for the TL507C. Each pulse will be 
(arbitrarily) set to a width of about 
200 us. The counter іп the TL507C 
changes on the negative-going por- 
tion of the clock pulse. À complete 
ramp will require 128 clock periods. 
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The CASSIN signal. The cassette 
input circuitry in the Model Ш 
responds to a negative voltage level. 
The output voltage of the "open- 
collector" output line from the 
ТІ,507С swings from about O V to 
about +5 V and must therefore be 
converted to a waveform that swings 
both positively and negatively. The 
741C accomplishes this by comparing 
the output voltage with 1.2 V at the 
junction. of the 3.9k-ohm and 
1.2k-ohm resistors. The output of the 
741C follows the output or the 
TL507C as shown in figure 8. 

Other connections. The ENABLE 
input of the TL507C is tied to +5 V, 


making the chip always active. V_,, is 
not connected. RESET is tied to 
ground. The counter will be at some 
meaningless value when power is first 
applied but thereafter will repeat 
modulus 128. The ANALOG INPUT 
is tied to ground. 


Constructing the ADC 

The ADC circuit was built up on a 
Radio Shack 276-175 prototype 
board shown in figure 11. The proto- 
type board has two bus columns for 
power and ground on the left and 
right sides of the board. There are 
two sets of 23 rows used for connect- 
ing integrated circuits (ICs). 

The figure is meant as a general 
guide for interconnections; use the 
logic diagram of figure 9 as the 
definitive circuit. Solid lines in the 
construction figure represent solid 
bus wires; these can be routed under 
or over components. Note the keying 
of the IC chips. Pin 1 on all chips is at 
the upper left corner. 

After the board has been wired up, 
recheck the wiring and prepare the 
power cables. The two wires on top 
go to a +5 V power supply, Radio 
Shack has an inexpensive +5 V kit 
(277-125) that you can use for this 
purpose. 

The —6 V wires on the right side 
should be connected to the —6 V sup- 
ply for the 741C. You may substitute 
a-F6 V battery in place of a large 
power supply with no problem as the 
741C will draw negligible amounts of 
current. The positive lead to the bat- 
tery or power supply attaches to the 
ground bus of the prototype board. 

The three leads on the bottom go to 
the cassette-input jack on the Model 
III. The proper pin numbering is 
shown in figure 9 and has been dis- 
cussed in a previous article (see "A 
Po(r)tpourri of Ideas" in the April 
1982 BYTE issue, page 158). For 
testing purposes, simply clip test 
leads to the existing Model III cassette 
cable as shown in figure 12. 

The two leads for the analog-input 
signal connect to the voltage to be 
measured. А simple voltage divider, 
which uses one 10k-ohm potenti- 
ometer and а 10k-ohm resistor, is 
shown in figure 13. 
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A HARD DISK COMPUTER AT 


A PRICE THAT'S HARD TO BEAT. 


RTI INTRODUCES "THE СОМРЕТІТОВ” 


ө Micro-computer: Produced by ADDS 


Apoted Dota Data Systems inc.a subsidiary 
of NCH 


e CPU: 5MHz 8085A-2 
€ RAM: 64K Bytes, parity protected 


@ DISK: 5 Megabyte formatted 54" 
HARD DISK 


€ Mini-Floppy: 800K Bytes formatted 


© INPUT/OUTPUT PORTS: 
- Serial port — console terminal (bidirectional) 
- Serial port — communications up to 9600 baud 


Everything listed above...only $5.995! 

“The Competitor" is an integrated system, well-supported, 
with hard-disk and floppy backup that will run CP/M 
software іп a large variety of business applications. 

We call it "The Competitor” because it is priced lower 
than many kits and hobby-grade products, vet offers more 
features, more reliability, more support. 

With it. you can start small — but not too small. You 
can run accounting {which usually requires hard disk). 
inventory. А/Н, А/Р word processing. mailing lists, bill- 
ing. budgeting. and morc. Plus. you can expand by adding 
multi-user capabilities (up to 4 terminals), more disk 
capacity (10 megabytes}. additional RAM memory tin 
64K B increments], and а second printer. 

For your minimum system, you will need a CRT 
terminal und a printer, which are priced extra. 


~ B bit parallel port — Centronics type printer 
= 13 bit parallel port — Letter Quality printer 
e Service available through the NCR 
Corporation nationwide and worldwide 
network 
e Standard Software: 
- MUON (CP/M Compatible multi-tasking 
operating system) 
- BASIC interpreter (Micro Soft) 
e Dimensions: 15%" W x 154" Dx 8%"H 
© Weight: 35 lbs. 


Terminal: ADDS 

Viewpoint — $639. 

• Movable keyboard 

* Nicro-technology 

e Screen-tilt & Glare- 
reducing filter 

е 6 Built-in international 
character sets 


Printer: Centronics Model 739 — SG-49. 


• 10 cpi. 16.7 epi and elongated print at a speed of 100 cps in the 
mono space mode and 80 cps in proportional space mode 


MUON MViewpor aro Trademarks ot ADDS CP/M CBSD PASCAL МТ + are rracernarks of Dig ta Research CBASIC is a trademark ot Compiler System inc 
Wordstat Maimerge Superson Spellstar Datastar Cacstar are trademaras | Mun Pro nter ial опа! Accounting P us s a trademark ot Sotware Dimension. Inc 


SOFTWARE: 
We've tested many CP/M packages and can assure 
you that they load. run and do everything expected. 
Because space is limited, we can only list a few of 
the most popular packages available [rom КТІ 


CP/M SOFTWARE: 


Languages — 

O CBASIC $135. О FORTRAN CALL 
[] PASCAL/MT- $315. О РІ,/1 $450. 
А COBOL $765. O CB80 $450. 
Word Processing — 

Li Wordstar $445. O Supersort $225. 
O Mailmerge $135. О Spellstar $225. 


Accounting Plus — price/module $629, 


» General Ledger 00 Inventory С Sales Order 


Ci Payables D Payroll Entry 

D Receivables О Point of Sale О Purchase Orders 
Data Base Mgmt. — Other— 

П Datastar $315. СІ Calcstar $265. 


Yes. Plense send me... 


u "The Competitor” 85,995. 
п ‘The Terminal 639. 
The Printer 649. 


Total enclosed $—  — —-——— 
Please add state sales tax, where applicable. Shipping 
charges will be billed to vou. 
Please check the components and software you want. 
Make check payable to Research Technology International. 
Prices are EO. B. factory. Send your order to: 


Banco 4700 Chase 
Pee Lincolnwood, IL 60646 


Name 
Company 
Address 

City, State. Zip 
Phone ( } 


іп а hurry? Call RTI. toll-free. 800/323-7520. In Illinois. 
Alaska, Hawaii. or outside the USA. phone 312/677-3000. 
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FROM 
CASSETTE 
JACK 


GRAY LEAD 
WITH 
LARGE PLUG 


CLIP HERE 
FOR 
"CASSOUT * 


MODEL III 
^ CASSETTE CABLE ASSEMBLY 


*—— GRAY LEAD 
WITH SMALL PLUG 


BLACK LEAD 


CLIP HERE 
FOR GROUND 


Рр" HERE 


FOR "CASSIN" 


Figure 12: The existing cassette cable for the Model ШІ may be used to connect the ADC 
to the computer system. Three clip leads connect all signals. 


ENTER 


__ 8 BITS ARE 
9 сит SUFFICIENT 
CTS YES 
NO RETURN 


OUTPUT 
CLOCK 


CNT = CNT +1 


Figure 14: The ADC algorithm is straight- 
forward. Starting from a known condi- 
tion, the cassette input is sampled and the 
clock pulses are counted until the analog 
input voltage falls below the ramp 
voltage. 
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The Software 

The flowchart in figure 14 shows 
the basic scheme for measuring the 
duty cycle by counting clock pulses. 
The CASSIN signal is read from bit 0 
of [/O port hexadecimal FF. This bit 
is a 1 when the analog input voltage is 
higher than the ramp voltage. 

If the input is a 0 initially, the ramp 
voltage is higher than the analog in- 
put voltage. In this case, clock pulses 
are output (via CASSOUT) until the 
input bit goes to a 1 (i.e., the ramp 
voltage is lower than the analog input 
voltage). 

If the input is a 1, clock pulses are 
output until the ramp voltage rises 
above the analog input. At this point 
a count is set to 0, The maximum 
count will be 128, which can be held 
in one byte. 

Now, clock pulses are output until 
CASSIN goes to 1. The count is in- 
cremented for each clock-pulse out- 
put. When CASSIN goes to 1, the 
ramp voltage has fallen below the 
analog input voltage. 

This algorithm is implemented in 
the assembly-language program 
shown in listing 1. Three subroutines 
are used: TSTIN, OUTCLK, and 
DELAY. 

DELAY simply causes a pause for a 
fixed amount of time, about 200 ys. 
It's called by OUTCLK to create a 


-— —À 


TRANSISTOR 
+ BATTERY 


10K 
PC BOARD 
POTENTIOMETER 
OUTPUT 
0-45 VOLT 


Figure 13: The ADC may be tested by a 
simple voltage divider made from a 9-V 
transistor battery, a 10k-ohm resistor, and 
а 10k-ohm printed-circuit-board poten- 
tiometer, 


fixed-width clock pulse of 200 ps. 

OUTCLK outputs one complete 
clock cycle to CASSOUT. The 
cassette toggle is first set one way by 
outputting a 2 to port hexadecimal 
FF. DELAY is then called. Next, the 
cassette toggle is set to the opposing 
voltage level by an output of 1. 
DELAY is called again. 

The TSTIN subroutine is called by 
the main CONVRT program to test 
the state of the CASSIN line. The 
state of CASSIN is returned in the Z 
flag; Z is set (Z) if CASSIN is 0 or 
reset (NZ) if CASSIN is 1. 

TSTIN also tests a “time-out” 
count in the DE register pair. The 
count is incremented; after 65,536 
times, it will recycle to 0. When that 
occurs, TSTIN resets the stack and 
returns control to the calling (BASIC) 
program. Time-out occurs when 
CASSIN does not change state within 
a reasonable amount of time, and it is 
indicated by returning a count of —1. 

The main driver portion of CON- 
VRT implements the logic shown in 
the flowchart by calling TSTIN and 
QUTCLK. At the end of CONVRT, 
the count of clock pulses is held in the 
HL register pair and returned to 
BASIC by the standard return of "JP 
OAOAH," which returns the HL 
register contents to a BASIC variable. 

The assembly-language version of 


fh 
“ ӨТТІ амы 


1114 
List $15.95 


NALNG 
: Y 
JELL) A 


TREE 


1195 
List $12.85 
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437 1380 
List $15.95 List $13.95 List $19.95 List $18.85 


Join The Computer Book Club! Get 6 Best 
Selling Books for only 52.99 aves то 5111.70) 
Seven reasons why you helong 
in The Computer Book Cluh 


|. You save money. Save up to 75% on books and ideas sure to increase your know-how. 
You'll save even more because you'll be able to perform many tasks without calling in 
outside help. 

2, Your satisfaction guaranteed. Any book you buy is returnable within 10 days without 
obligation. 

3. You receive news of new books and ideas. About 13 times a year, you will get a Ciub 
News Bulletin wilh current book selections and bonus offers — dozens of up-to-the- 
minute titles you can pick fram, each wilh exciting new ideas. 

4. You receive books automatically. You wil! receive automatically a new book selected 
by the Computer Editorial Board as a Main Selection. But, you can choose another book 
or no book at all by mailing the business reply form contained in each News Bulletin. 

5. You got special bonuses. The club has special sales and added-valye promotions for 
members to increase your library of knowledge. And, after fulfilling your mambership 
Obligation, you will receive a dividend certificate with each book purchased té qualify 
for even greater discounts. 

6. You'll have a library of exceptional quality. Each Computer volume is a full-tenglh 
publisher's edition, filled with useful, up-to-the-minute information. 

7. You'll gain practical knowiedgs and confidence. The Computer Book Club will add to 
your practical skills about jobs that you face every day. All books contain easy-to- 
understand language that will add to your confidence in completing almost any task. 
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The Gomputer Book ПИЙ 


has the latest titles 
on hardware, software, 
theory, and applications, 
PLUS ready-to-run 
tapes and disks at the 
lowest prices anywhere! 


Select 6 fact-filled books 
for only S 2 95 (total value up to $111.70) 
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List 516.95 
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338 | 
List $14.05 Lisl $12.95 


List $8.95 
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5 
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'How "PS 
Get Started 
‘with CP/M 


2 Ёо 0407.4 
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| > 


136 
List $14.95 Lis! $10.95 
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MICROPROCESSOR | THE 
INTERFACING an f To MICROCOMPUTER 
/ BLILDER'S 
ABLE 


1473 
List $16.85 


ГАЗ! 


1396 1062 
List $15.95 List $13.05 List $12.95 


The астрог Book Gid =F 
жеңе Blue Ridge Summit, РА 17214 
Please accept my membership in The Computer Book Club i 
[ 
П 
4 


and send the 6 volumes circled below. 1 understand the cost 
of the books selected is $2.95 (plus shipping/handling). If 
not satisfied, I may return the books within ten days without 
obligation and have my membership cancelled. | agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 


| 
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Listing 1: The A-t i (&)iversion program for the Model HI, which implements the algorithm for measuring the duty cycle by count- 


ing clock pulses, | 


І 


7Е@@ 00100 ORG 7FQOH : CHANGE THIS AS REGD 
‚ р0110 кк ЕЕЕ EER ЭЕ ЭЁ ЗЕ ЭЕ ЭЕ AE ЭЕ ЗЕ ЗЕ HE IE ЭЕ EEE REEL 
00120 :* А TO D CONVERSION PROGRAM FOR MODEL III * 
001350 5% INPUT: NONE * 
' 0140 :* OUTPUT! Н) CONVERSION COUNT OR -1 IF TIME OUT > 
| (00150 жж ЗЕ Ч ЗЕЕ ККЕ ЗЕ ЗЕ ЭЕЗЕЗЕЗЕ 
7FØ0 11090008 201250 CONVRT LD DE; 0 STIME OUT COUNT 
7FÜ3 ср287, 00170 CON@@5 CALL TSTIN ‘LOOK FOR 1 
7FQ6 >йал ' poise JR М2, СОМГО :GO IF i 
7F8 CD3E7FK | 00190 CON@1Q CALL OUTCLK :@, WAIT 'TIL 1 
7FÜB CDZB7HF' к р0200 CALL. TSTIN ; TEST 
7FOE z8r8 | | 0210 JR Zs CONZ10 ;GO IF STILL Ø 
7F10 18F1 а PAZZO JR CONDOS : RESTART 
7Е12 CD3B7F г рагза CONØZØ CALL OUTCLK SNOW LOOK FOR 0 
7F15 CDZEZF | й@24@ CALL TSTIN : TEST 
7Fi8 20F8 t 3,0250: JR NZ: CONGU :GO IF STILL 1 
7Ғ1А 210000 ." pa250 LD HL: @ sINITIALIZE CONVERT CNT 
7F1D CD2B7F |7) 00270 CONØZØ CALL TSTIN SNOW LOOP 'TIL 1 
7F20 2002 ' || pozeg JR NZ: СОМ090 BO IF 1 
7Ғ22 CD3B7F , 00290 CALL OUT CLK ; PULSE 
7F25 23 . раза INC HL. sBUMP COUNT 
7F26 18F5 | 0310 JR CONO3OQ STRY AGAIN 
7F28 С3ФАйА . р0320 СОМ090 JP (A9 AH : RETURN WITH ARG 
7628 13 МГ f (00330 TSTIN ІМС DE ;BUMP TIME OUT CNT 
7F2C 7A 2. | * pa34o LD As D sTEST FOR DE-O 
7F2D ЕЗ ^L posse OR E 
7Е2Е 2006  pe3oon JR М2:767010 :GO IF NO TIME OUT 
7Е30 2iFFFF . 20370 LD HL s -1 :SET ERROR FLAG 
7F33 Di > ' разва POP DE s RESET STACK 
7F34 18FZ | 00390 JR CONG 3 RETURN 
7F36 БЕРЕ | вара Т8Т010 IN As COFFH) :READ CASS IN 
7F38 E601 ; 0410 AND 1 “СЕТ 1500 BAUD BIT 
7F3A C9 | 0420 RET : RETURN 
7F3B 3EUZ | 0430 OUTCLK LD А» 2 SONE WAY 
7F3D DIFF | P0440 OUT (BFFH) 54 ; OUTPUT 
7F3F CD4A7F 204560 CALL. DELAY sDELAY ABOUT 200 MICS 
7F42 ЗЕР | Дн, LD Аз 1 :OPPOSITE WAY 
7F44 D3FF 20478 OUT (QFFH)sA ; QUTPUT 
7F46 CD4A7F роавд CALL DEL.AY sDELAY 202 MICS 
7F49 C9 20490 RET з RETURN 
7F4A 0619 posed DELAY LD Bs 25 ;ABOUT 200 MICS 
7F4C 1ØFE | , 00510 DEL@i@ DJNZ DEL@:@ 
7F4E C9 po5z RET : RETURN 
ooo 9053 END 


ёллай тена erpers 


1 


СОМУЕТ se at сан; n hexa- 
decimal 7FQO,f Listing 2 shows a 
BASIC driver| program that calls 
CONVRT and|also incorporates the 
machine-langudge:cpde of GONVRT 
as a series of DATA statement values. 
The code is moved to the hexadecimal 
7Е00 area before execution of the 
BASIC program. 7” 

The BASIC }driver for m 
converts the kount returned from 
CONVERT to à (page level, predi- 
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cated upon а +5 V supply for Ver. 
The iteration count is displayed in the 
middle of the screen along with the 
voltage value. 

When Vee is exactly +5 V, the 
allowable analog input can be +1.25 
V through +3.75 V, for a total range 
of 2.5 V. Because there are 128 steps, 
each step represents 2.5/128 V, or 
about 0.01953 V. The actual voltage 
read from the analog input is ex- 
pressed as: 


V — (73.75) - (CNT —1)+0.01953 


and this value is calculated and dis- 
played on the screen. 


Using the ADC 

Connect all power leads to the 
ADC and turn on the +5 V and —6 V 
DC. Make the obvious "smoke tests"; 
none of the chips should feel hot to 
the touch. 

Connect a voltage source to the 


16 Bit 8086 Multi-User Microcomputer System 


| TM 
uw "MP/M-6 „ч 


FOUR 51899 


USER Cw i = PER 
SYSTEM USER 
1/2 MEGABYTE 
THE | OF MEMORY 
TEC 86M |' — TWOBINCH D.D. 
FLOPPY DISKS 


STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Qur 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86'" COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86™, allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Fach port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE T" Ver - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 

arranty. 


SOFTWARE OPTIONS 
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 


LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ | PASCAL/M86" FORTH 
«МОТ INCLUDING MPZ M-86 and User Terminals. 


OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG ta DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boards, Real-time Video Dipitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED TECMAR, INC. 
23600 Mercantile Rd, е Cleveland, OH 44122 (216) 464-7410 
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Listing 2: A BASIC driver program that calls the program CONVRT and incorporates the machine-language code of CONVRT asa 


series of DATA statement values. 


TLS@7C А TO D CONVERSION DRIVER 
1730505 2053433127» 323 10» 2053 59» 1275 2053 4331273405 248 
2053433127» 32: 2485 33303 0%2 
32,4, 205359351273 353 245 245519551545 10:19, 12231795 323 6 
255,255, 209: 245 24252195 2555 2303152013623 222115255 
20557451273 62: 1:211» 2595: 205» 743 1271 20136) 


а 512420» "OUT OF RANGE 


100 ” MODEL III 

110 DATA 

120 DATA 24 241, 205,59, 1273,2 
130 DATA 

140 DATA 3352 

150 DATA 

160 FOR 1-32512 TO 32590 

170 READ A: POKE IJA 

180 NEXT I 

190 DEFUSRO-&H7F OO 

200 CLS: 1-0 

210 A=USRO(@) 

220 IF A--1 THEN PRINT 

230 I-I-*1 

240 A-(.75*5)—-(^5-1)0*(2.5/12B) 
290 PRINT à 512-420» I: INT(A*100)/100;" 
260 GOTO 210 


ча input, which can Бе the circuit 

wn in figure 13 or simply a 1.5 V 
battery connected between ground 
and the input lead. 

Connect the cassette leads either by 
clip leads or specially wired cable to 
the cassette DIN jack at the rear of the 
Model III. 

Protect the hexadecimal 7F00 RAM 
(random-access read/write memory) 
area and enter the BASIC program. 
Double-check the DATA statements 
for correct values. Execute the BASIC 
program. You should see a slight 
pause as the machine-language code 
is moved from the DATA statements 
іо the hexadecimal 7Ғ00 area. The 
screen should clear, and you should 
then see the iteration count followed 
by the voltage value on the screen. 

If you do not see a conversion 
voltage immediately, recheck the 
power and wiring connections. If the 


The HOMEBRAIN™ is a ded- 
icated microcomputer system in a 
stand-alone package. НОМЕ- 


analog input is not properly con- 
nected, you should see the “OUT OF 
RANGE" message. 

The ADC components and timing 
are not critical, and if you experience 
trouble, chances are it's in the wiring 
or machine-language code. You may 
troubleshoot the circuit by outputting 
pulses by the following BASIC code: 


100 OUT 255,1 

110 OUT 255,2 

120 PRINT @ 512-Ғ-20,1МР(255) 
AND 1 

130 GOTO 100 


This code outputs clock pulses at a 
very low data rate but one still suffi- 
cient to cycle the ADC through the 
ramp voltages in a few seconds. The 
input should alternate between 0 and 
1, depending upon the analog input 
voltage. 


rie HOMEBRAIN"s 


25:16: 


the First Total Home 


2053435127 


454,201 


"3G0TO 210 


How Does It Work? 

Damn fine! All kidding aside, this 
is one of those projects that works ex- 
tremely well, thanks to the specifica- 
tions of the TLSO7C chip. The values 
in table 2 show the output obtained 
from various analog inputs. Inputs 
above +3.75 V and below +1.25 V 
are considered out of range, but all 
other inputs are measured very ac- 
curately. 

The number of samples (conver- 
sions) per second is about 6. Actual- 
ly, each sample should take anywhere 
from about 2 clock pulses (1 millisec- 
ond [ms]) to a worst case of about 256 
clock pulses (128 ms), corresponding 
to a range of 1000 to 7.8 samples per 
second. However, the sluggish 
BASIC interpreter reduces the num- 
ber of samples per second to about 6, 
regardless of the analog input 
voltage. This conversion rate could 


EVALUATE THE HOMEBRAIN™ 
Order Now By Ceiling Toll-Free 


1-800-228-2028 


BRAIN'S'" О potential exceeds 
300 channels. 


EXT. 332 


Linas Open 8 AM Ta 6 РМ С.5.Т 


Jus! give us your Name, Shipping. Address 
and Visa or MasterCard number and we 
witt charge the $850.00 purchase price. 
plus $2000 shipping (N.J residents add 
5% sales tax) to your account Or, SEND” 
your CHECK’ or MONEY ORDER" to 


HYPERTEK, INC 
30-4 FARM ROAD 
SOMERVILLE, NEW JERSEY 08876 


“Sending your check will qualify you for an 
INTRODUCTORY REBATE о! 10% 
Allow 6-8 weeks for дДенмегу 


ШІ) 
UI 


- 32 Channels 
Buttered Input, 

-8 Relay Output 

-Uninterruptable 
Power Supply 


Control Computer 


ә Communicate wih the HOMEBRAIN ™ 
he yout personal campuler А5230 inter 
ace 
AC H EVE TOTAL @ HOMEBRAIN '* controls your home using 
your бейте logic sequences 


HOME CONTROL 


€ Logic diagrams, f/mers counters, alarm 
clocks, calendars, are «directly mplemented 
py the HOMEBRAIN ™ microprocessor 


€ HOMEBRAIN ™ logs controlled operating 
times іс" the month 


Тһе HOMEGRAIN™ operates totally inde 
pendent o! your personal computer Crashing 
your computer will noi crash HOMEBRAIN + 

loawing your home delunsoess 


@ Energy Management 
€ Home Security 

e Lighting Control -CPU. Communica: 
e Safety Monitoring tions, 256 Channel 
€ Appliance Contro! ro 
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|I SUPER-WAND 


A FULL COLOR GRAPHIC LIGHTPEN SYSTEM FOR THE APPLE 
THE FACTS: 


l. The Best Low Resolution Lightpen on the Market 

2. Complete Demo Program Standard 

3. Store to Disk; Recall from Disk, Any Picture Any Time 

4. Hard Copy Printout Using ASCII Characters to Represent Colors 
5 

6 

7 


| 


m 
-+ 


. Keyboard Color Editor Standard — Erase or Change Any Color Any Time 
. Easy to Understand User Prompts 
. Extensive Professionally Written User's Guide and Quick Reference Card for All 
Keypress Commands 
8. 30-Day Warranty 
9 You get Lightpen, Disk and User's Guide 
10. Will work on ether Black and White or Color Monitors/ TV Sets 


THE NEEDS: 


1 Appie if or Apple 1+ 

2. Firmware Appiesolt and 20K or Language Card (48K) 
3. Interger Version Available (20K) 

4. 1 Disk Drive 

5. (Optional) 80 Column ASCII Printer 


INS LASORT 


THE MOST VERSATILE, POWERFUL SORT 
PROGRAM FOR MICRO'S — PRICED UNDER 5100" 
І. CAPABILITIES 
. Create user defined іне formats consisiing of records up to 128 characters tong. Will allow up to 1000 records per Ше, 


А 

B. Allows user to select up to 7 keys from fields within the record, thereby automatically soaring the file in 7 different ways. 
C. Single item search on any key 
D 
E 


t iaie triade Аны Ы “ay N Mp a 


"а. 


THE COST 
$8909 


COMPLETE! 


А " An 4 - „ а а "a 
LU iter MNA jv, Mni 
КА Ж px *» 8 SB. 


f 


. Partial isting of tte according to any key in either ascending or descending order. 
. Complete 15! of file according ro any key т either ascending or descending order This means the capability to do 14 different 
listings of the same file — 28 different stings Я you inciude the partial listing capabilities, 

. Allows correction о) records, addition and deletion ol records 

. Allows limited arithmetic manipulation (Addition & Subiraction) of selected numeric helgs, 44. 
THE COST < 

39500 

COMPLETE! 


. Allows complete listing af file in the orginal order 
. Multiple nested key searches 


F 

G 

H. Alfows user io merge separate but identically formatted іне to form а single file of up to 1000 records. 
! 

J 

K. Complete Professional written User Guide included 


ll. HARDWARE LIMITATIONS ПІ, SOFTWARE LIMITATIONS 
А. Requires minimum ot 48K main memory А Maximum of 1000 records per file. 
B. Requires 2 disk drives (500 records max [single densi- B Limited Arithmetic operations. | 
ty], 7.000 records max [double density] C. No more than 7 keys all of which must be complete fields 
C. CP/M Operating System (no possibility of splitting keys into smaller fields for use 
as a key) 
| Lo eS LL PLI ШЙ Ен ppp ELLO SSA 
: | PRICE QUANTITY AMOUNT ORDER TODAY! " 
H MAIL TO: Е 
ata-Hite Industries, Inc. 
- Data-Rite Industries, | - 
a P. O. Box 976, Spokane, WA 99210 n 
ü include Check or Money Order 
n Payable to Data-Hrte industries, inc H 
ü OR CALL: : 
E. xw Data-Rite Industries, Inc. D 
q Inside Wash. (509) 455-9147 Е 
M aes 2 22077-- Outside Wash. 1-800-541-9001 E 
Visa or Master Card 
Е CITY/STATE /ZiP accepted on Phone Orders z 
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. North Star 
has the Advantage 
over IBM and Apple. 


Before you buy a desktop computer, compare these 
important North Star features with both the IBM PC 
and the Apple III. Priced from $3599, the North Star 
Advantage gives you more than twice the disk storage 
per dollar of either the IBM PC or the Apple III. 


Only North Star offers both 8 bit and 16 bit power. 


With our new Advantage 8/16, you can run industry 
standard 8 bit CP/M* software plus new 16 bit software 
(including software available for the IBM PC). 
Better business graphics. 

The North Star Advantage comes complete with graph 
preparation software, and its screen precision beats 
both IBM and Apple. 

Low-cost expandability and service. 
The North Star Advantage provides cost-effective | 
expandability to meet your growing needs: trom 8 bit 
to 16 bit power, from single user to multi-user networks 
and from floppy disk to higher capacity Winchester 
storage. And only North Star offers you a choice of 
carry-in or on-site service. For the name of the North 
Star dealer nearest you, call toll-free 


1-800-447-4700 


(ІШпоі5 1-800-322-4400). 


FOLLOW THE STAR X 


== “МОГО 
Pd 


San Leandro, California 9457 7 
CP/M i5 à registered trademark of Digital Research Inc. 


cm 


— 
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Digital Voltmeter Screen Value 
OUT OF RANGE 
1.30/1 
1.42 
1.50/2 
1.58/9 
1.69/70 
1.79/80 
1.89/91 
1.99/2.01 
2.09/.11 
2.18/9 
2.2819 
2,40 
2.4879 
2.59 
2.67/9 
2.79 
2.89/90 
2.98/9 
3.08/9 
3.18 
3.28/9 
3.37/8 
3.4719 
3.5719 
3.68 
3.7315 


< 


1 
1 
1 
4 
1 
1 
1 
1 
2 
2 
2 
2. 
2 
2 
2 
2. 
2. 
2. 
3. 
3. 
3 


GoseSosSs5555os8556530555685 


3.75 
OUT OF RANGE 


Table 2: Test results show an excellent 
linearity for analog input voltages 
from .25 X Vec through .75 X Ve. 


be "cranked up" by increasing the 
clock-frequency output on 
CASSOUT. 

The accuracy of the conversion is 
unaffected by such system functions 
as real-time-clock interrupts because 
the program counts directly each 
clock pulse. 


ADC Applications 

In my project presented in the 
January BYTE article, I used trans- 
ducers to convert light and tem- 
perature to voltage levels, which were 
then read by an ADC and input to the 
computer as digital information. 
There are many different types of 
transducers that convert other 
physical quantities into voltage 
levels. This simple and inexpensive 
ADC can be used to monitor the out- 
puts of such devices and send them to 
the Model III for recording and pro- 
cessing. [n the next two articles of this 
series, I'll look at simple and inexpen- 
sive transducers and show you how 
to use ADCs for the Model I, Model 
ШІ, and Color Computer. ai 


Not Even These pe cus Can 
Promuse Complete Protection 


Does your insurance? gardless of use, SAFEWARE Columbia National For immediate coverage 
It’s a startling fact, but most provides for full replacement General Agency No matter what the applica- 
homeowners insurance doesn't coverage after а low $50 de- Мем SAFEWARE insurance is — tion, you can get immediate 
cover home computers with —  ductible. That includes all underwritten by the American coverage for your system with 
business uses. That means your hardware, media, even Dfuggists' Insurance Com- the coupon below. Mail to: 

your valuable investment purchased software. pany, and is offered exclu- Columbia National General 

could be unprotected even For just pennies a day sively by Columbia National Agency, 88 East Broad Street, 


while you read this. Exposed You can insure the average | General Agency. Both com- Columbus, Ohio 43215. 
to the risks of fire, theft, even — system for just pennies а day, panies are members of the 614/224-7235. Or call the toll 


accidental damage. Find the value of vour system Armco Insurance Group, one — free number for coverage to- 
SAFEWARE" does in the table below and see Of the nation's leading prop- | day! 800/848-0598. 


Introducing SAFEWARE. The — just how low the price for erty and casualty insurers. 
new insurance designed to SAFEWARE protection really 

protect your valuable invest- із. If you need higher limits, 
ment when others won't. Re- — call us toll free for a low-cost 


STIGA 


COLUMBIA NATIONAL 
GENERAL AGENCY 


- қ ИШ] ИШЕ ИШ ШШ oF 
Amount of Annual 


Insurance Premium Name 


Гр to $2,000 $ 35 Street 
5 2001-45 5,000 $ 60 Ct 
5 5,007-5 8,000 $ 75 State Zip 


$ 4001-510L000 $ 90 
И/1,001-514,000 $105 
314.001-$17,000 5725 


чо avail. іп AL, АК, AZ, AR; DE. DC, 
GA, HI, iN, КҮ. LA, ME, М5 MT, NY, SG. SD, or WY 


System value $ 

ГІ Check enclosed [7 VISA C MasterCard 
Card Ж Exp 
Г] Send additional information 


BY 
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The Case of the Purloined 
Object Code: Can It Be Solved? 


Part 1: The Problems 


A specialist in software and high-technology law explains why 


new laws are necessary. 


Three recent decisions of federal 
tribunals on whether object code in 
read-only memories (ROMs) is pro- 
tectable under the U.S. copyright 
laws show that copyright protection 
against competitive unloading and 
duplication of ROMs is insecure. The 
three decisions suggest that unless 
and until a more satisfactory software 
protection law is enacted, software 
proprietors' exclusive rights to ROMs 
and other important forms of soft- 
ware will remain doubtful. Devising a 
proper software law is not a simple 
matter, however, for conflicting in- 
terests pull in different directions and 
accommodation of these interests is 
difficult. 

This two-part article reviews the 
problems in using copyright law to 


About the Author 

Richard H. Stern is a lawyer specializing in 
intellectual property and antitrust law. As 
Chief of the Justice Department's Intellectual 
Property Section, he tried and supervised the 
governments patent and antitrust litigation, 
including the computer software patent cases in 
the Supreme Court. He is now in private prac- 
tice in Washington, DC, dealing with the prob- 
lems of high technology and computer soft- 
ware, Mr. Stern also has a degree in electrical 
engineering. 
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Richard Н, Stern 

Stern & Roberts 

2555 M St. N.W. 
Washington, DC 20037 


protect object code and other soft- 
ware, focusing on the unloaded-ROM 
problem and using the three ROM 
cases to illustrate the difficulties 
faced. The article then comments 
briefly on the unsatisfactory and in- 
appropriate protection that present 
patent, contract, and trade-secret 
laws provide for software, particular- 
ly object code. Next month, I will 
discuss some of the questions that 
would have to be answered before a 
well-considered law оп protecting 
ROMs, object code, or other software 
could be written. The conclusion is 
that we can solve the case of the 
purloined object code, but only after 
answering some difficult questions 
about software policy. 


The ROM Cases 

The three unloaded-ROM decisions 
go very different ways, partly 
because of their facts, but at least as 
much because of the extraordinary 
difficulty of the legal issues. In one 
case, the court held that unloading 
and duplicating a ROM was not a 
copyright infringement. In another, 
the court held the opposite. The third 
tribunal refused to decide the ques- 
tion because it was too difficult, 


The Compuchess Case: The first U.S. 
decision on whether the federal copy- 
right laws protect object code or 
ROMs involved the Compuchess 
hand-held calculator game. When 
Data Cash marketed Compuchess in 
1977, it unwisely believed that it was 
technologically infeasible to unload a 
КОМ, Accordingly, Data Cash took 
no special legal or technical steps to 
protect the object code in the ROMs 
of its games. This turned out to be a 
serious mistake. А competitor 
brought a lower-priced knockoff 
game on the market, containing a 
ROM unloaded from the Compu- 
chess ROM. This set the stage for the 
first lawsuit over purloined object 
code. (Data Cash Systems, inc. v. 
]5&А Group Inc., 480 F. Supp. 1063 
(М.О. ШІ. 1979] aff'd on other 
grounds, 628 F. 2d 1038 [7th Cir. 
1980].) 

The software proprietor lost when 
the trial court held that object code 
was not a "copy" of the copyrighted 
source code, as far as the definition of 
"copy" under the copyright laws was 
concerned. А copy of source code 
would have to be source code, not 
object code, and definitely not a 
mechanically utilitarian device such 


— NOW, 
with d ipee 
u can. compute 
while you print 


Time is money, You own a computer 
system because you know that it 
сап save you money by simplifying 
office procedures and reducing the 
tima involved in payrolls, accounting, 
word processing ond those other 
wonderful things we oll must do. 
Time is on important resource which 
should not be wasted. Even though 
your system seems efficiant, you 
could be wasting valuable time if 
you ever wait for your printer to 
finish printing before more infor- 
motion can be entered into your 
computer. 


NO WAITING, Now with Microfazer 
by Quadram there will бе no more 
waiting. 


The Microfazer is an inexpensive 
universal printer/buffer ihat can be 
used with all popular micro-com- 
outers and parallel printers. Micro- 
fazer recelves information from the 
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computer at up to 4000 choracters 
per second (your computer thinks 
the printer is printing this fast), 
holds it until your printer can handle 
It, and then sends it on to the printer, 
Controlled by a custom LSI, Micro- 
fazer uses standard centronics 
signals and is powered by the printer 
or an inexpensive external AC 
adapter. Buffaring of 8K, 16K, 32K 
or 64K is available. 


EASY INSTALLATION. The Microfozer 
is in a small case (3.5" x 7" x 1^). it 
Is engineered to be plugged directty 
into the input port of the Epson and 
other similar printers. Installation 
con be completed in less than 60 
seconds. How's that for not wasting 
time! Most other centranics com- 
patible printers con be attached by 
using on adopter cable. 


FLEXIBLE. If you should purchase а 
faster printer later, Just unplug and 
add to your new printer. Changing 
Computers? Microfazer is not com- 
puter dependent. Want to add more 
buffer? No problem. Microfozer is 


user-axpandoble up to 64K. No 
ather buffers carne close in flexibility, 


LOW PRICE. Only $159 for 8K buffer, 
$199 (16K), $225 (32K) and $299 
for full 64K. Seriol-fo-Porallel and 
Serial-to-Serial versions are 
available of slightly higher prices. 


QUADRAM QUALITY. The Microfazer 
was designed with performance 
and reliability in mind. With a one 
year warranty, you get Quadram 
Quality at a surprisingly low price. 


ASK YOUR DEALER. If you ore 
currently wasting time waiting on 
your printer, see your local personal 
computer dealer. if your dealer is 
not currentty stocking Quadram 
products, hove them call us at 
(404) 923-6666. 


QUADRAM 


CORPORATION 


4357 Park Drive/ Norcross, Ga 30093 
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The Protection of 
Video-Game Displays 

This article does not attempt to ex- 
plore in depth a different aspect of 
copyright law relating to computer 
programs—the protection of video- 
game displays, apart from the pro- 
grams used to generate them. I will 
briefly touch on the point in this text 
box, but the issues are too complex 
(and too peripheral to those discussed 
in this article) to do them justice. Ac- 
cordingly, іп a subsequent article, 1 
will describe how the courts have re- 
cently begun to protect the audiovisual 
images associated with particular 
subroutines in computer code used to 
generate output displays in the video 
monitors of video-game machines. 

A pervasive issue is how close one 
game's "characters" and "plot" can 
come to that of another game before 
there is an infringement, assuming that 
the second game is not just an un- 
loaded-ROM copy of the first. In one 
puzzling decision, which probably 
goes further than any other, the court 
protected Pac-Man against К. С. 
Munchkin, an enhanced version of 
Pac-Man. In another case, however, 
the court refused to protect Asteroids 


as a ROM. In so ruling, the court 
relied on prior cases holding that such 
physical objects as buildings and 
dresses were not infringing copies of 
the blueprints or patterns for those 
buildings or dresses. In addition, the 
court expressed its opinion that object 
code, when physically embodied, is 
not directly or indirectly protectable 
under the copyright laws. Therefore, 
unloading object code from a ROM 
(or, presumably, from a tape or disk) 
is not infringement of a copyright on 
any Form of the program. 

The second point raises a fun- 
damental problem with use of copy- 
right to protect ROMs, disks, and 
tapes. The copyright laws were 
enacted under the Copyright Clause 
of the U.S. Constitution, which 
authorizes Congress to pass laws pro- 
tecting the rights of "authors" to their 
"writings." À program written in a 
high-level language is generally rec- 
ognized as a literary work and the 
writing of an author. It meets the 
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against the enhanced version Meteors. 
Other pending cases involve the issue 
of "speed-up" kits—whether the seller 
of a video-game machine can stop a 
customer from putting enhancement 
ROMs into the machine. 

A few tribunals have been persuaded 
that the video game itself constitutes 
some kind of audiovisual work of 
authorship, or that the fixed 
subroutines within it do. See e.g., 
Atari, Inc, v. North Amer. Phillips 
Consumer Elec, Corp., 672 F.2d 607 
(7th Cir, 1982); Stern Electronics, Inc, 
v. Kaufman, 523 F. Supp. 635 
(E.D.N.Y. 1981), aff'd, 669 F.2d 852 
(2d Cir. 1982). The International Trade 
Commission seems initially to have re- 
jected the argument, but later to have 
accepted it. In this view, the copyright 
registration based on filing a video 
tape of a play mode performance con- 
taining audiovisual image subroutines 
1 through n confers protection against 
performance of any permutation of 
any number of the n nudiovisual image 
subroutines. 

I find this theory difficult to believe, 
but video-game manufacturers have in 


general test of being a means of сотп- 
municating ideas or emotions from 
one person (the author) to another 
(the reader, viewer, listener, etc.). 
Perhaps assembly code is in the same 
category. But a program in object 
code is generally unintelligible to 
human beings (the vast majority of 
whom are unable to read object 
code). Probably more important, ob- 
ject code is not intended for a reader, 
viewer, or listener. Rather, it is in- 
tended to be a utilitarian object —to 
Operate a processor in response to 
data inputs with which it coacts to 
produce outputs, The outputs may be 
intelligible and communicate ideas or 
emotions, but the outputs are not the 
object code—they are something else, 
a third thing. 

The problem with object code, as 
the court in the Compuchess case saw 
it, is that it is not a medium of 
human-to-human communication. 
Ás the court said, "The 'source pro- 
gram' is a writing while the 'object 


some way persuaded several courts to 
believe it. Accordingly, there must be 
something to the argument. 

It should be noted that the argu- 
ment, good or bad, would appear in- 
applicable to data processing and other 
ordinary computer applications. Video 
games contain continuous audiovisual 
real-time output displays made up of 
permutations of the image subroutine 
displays, such as the explosion image 
display sequence of the Galexian 
game, with each part or image subrou- 
tine for else their aggregate) claimed to 
be an audiovisual “work.” But the out- 
put af a data-processing program 
would seem to be only a printout of 
tabulated data or the like. It would 
seem difficult to find anything in the 
data-processing output that cor- 
responds to subroutines in the program 
and that could be characterized as a 
“work.” The only work of authorship 
in sight, in a data-processing context, 
is the program itself, not the output. 
Perhaps some pie-chart graphics or the 
like could be considered a work of 
visual or graphic arts. 


program’ is a mechanical tool or 
machine part.” The ultimate rationale 
for the second point made in the 
Compuchess case is that the copy- 
right laws are intended to protect 
media of human communication and 
not functional, utilitarian objects, It 
is unclear, however, whether the 
court was talking only about ROMs 
themselves or also about printouts or 
“dumps” of ROMs. The logic appears 
to apply to both. 


The Galaxian Case: The second 
purloined-object-code case involved 
coin-operated video games. A major 
U.S. distributor of arcade game 
machines, Midway, secured exclusive 
U.S. rights to the Galaxian video 
game from its Japanese originator. 
The game machine contains a micro- 
processor that combines player signal 
inputs (lever and button signals) with 
program information from a ROM 
(or several ROMs) to drive the video 
display. 


WILD HARE 
AND DATA GENERAL 
EN TRIVMPHANT 
FEINISH? 


GREAT NEWS FOR DATA GENERAL USERS? 


Win in the race for productivity by teaming up with language of his choice, like FORTRAN, ALGOL, 
Wild Hare. Our TSS software enhancer makes your BASIC, COBOL, Pascal, Assembler and more. 


тиет аресте A төлін TSS combines RDOS, INFOS? and ICOS compat- 
Wild Hare's operating system enhancement gives abilities with AOS capabilities at a mere fraction 
Data General МОМА? and ECLIPSE" users the most of the cost. 

from their system. TSS allows you to transform „ 
RDOS, ICOS (CS/COBOL) and INFOS? into | 
сие multi-lingual, multi-user Time Sharing 
Systems. 


A In the race for productivity, Wild Hare gives you 
4.) the edge by multiplying the capabilities of your 
47 Data General system. So start things hopping 
алде with a 30-day trial run. Remember, slow and 
This state-of-the-art system accommodates Mage Steady could eventually win the race. But it 
up to 26 users. Each user can independently \ ЖЕ. takes а Wild Hare in the program for a truly 


edit, compile and execute programs using the productive finish. 


Aus 
ч 


\ 


NA 
wildPhare 


COMPUTER SYSTEMS INC. 


РО Вох 3581 Bouger CO 90207 303-494. 02231 тух 810-940-2518 NOVA ECUPSE" and INFOS" are registered trademarks of Data Genera Corporation. 
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The Structure of the 
Galaxian Game Machine 

The Galaxian video-game machine 
has two printed-circuit boards, a 
motherboard, and a piggyback mem- 
ory board. The motherboard has a Z80 
microprocessor, two 24-pin sockets for 
the piggyback memory board, and two 
character ROMs. The character ROMs 
contain the code for the various images 
displayed on the screen. 

The piggyback memory board has 
five program ROMs and two sets of 24 
pins that fit into the sockets on the 
motherboard. The program ROMs 
contain code for the sequence of posi- 
tions assumed by the images derived 
from the character ROMs and code for 
the responses to and interactions with 
the signals derived from player inputs. 

The microprocessor produces signals 
for the output video display that are 
derived from (1) the signals coming 
from player inputs and (2) the code in 
the ROMs. 


When Midway introduced the 
game machine into the U.S. market 
and it became a commercial success, 
importers began to sell competing 
versions of the game machine with 
duplicated ROMs. Midway sought to 
stop this by complaining to the U.S. 
International Trade Commission 
(ITC), a federal agency charged with 
preventing unfair acts and practices 
and unfair competition in U.S. im- 
port trade. The ІТС does so by issu- 
ing orders prohibiting the importa- 
tion of products that infringe U.S. 
patents, trademarks, copyrights, and 
the like. 

The software proprietor sought 
copyright protection on two aspects 
of the Galaxian game's display. Mid- 
way filed two video tapes with the 
U.S. Copyright Office, which issued 
copyright registration certificates to 
Midway on them as "audiovisual 
works." The two tapes showed, 
respectively, output displays of 
the Galaxian game machine during 


MicroShell conducts your CAM computer 
‘S with more power thar 


i 


What is MicroShell? 

aá normal CPIM program which 
adds a powerful sel сі com- 
mands to all programs running 
under CPIM. 

What will MicroShell do? 

* Automatic Disk and User Management - 
Finds your programs from another drive 
or user number - automatically! Save 
time and precious disk spaca. 

s Powertui Redirection Capability - Send 
screen Oulpul to а Ше of printer. Sand 
printer oulpul to a fije. Taka program in- 
put trom a file instead of the keyboard. 

eMuch More - Multiple commands са a 
lina, mora powerful and faster "submil" 
capability, userdalnabie prompt and 
many more features. 

Dealers > MicroShall gives you: 

+ Auser-friendly interface to the computer. 

* Automatic execution of an application 
program at startup. 

*Seif-running demonstrations of your 
lavorile soitware packages. 


Will MicroShell run on my compular? 
*Raquires CP/M 2.2. Avallable on 8" and 
5" disks (North Star, Heath, Applpe-CP/M, 
Osborne, SuperBrain and IBM-PC 
wiBaby Blue. 
CP heia TM Bel Labs, Word 
- TM Эд, 


siar Th! MücroP*o Нау Biss Жаға. ТЫ 
Aahion Tete 


Craii pa ye 


MicroShall $150.00 
Manual Only $25.00 | 
а MC кізе) 
SA rn jar = 20 45% 


ЧЕ пай 


ever before! 


Give me some examples! 

+ Run Wordstar or dBase Il from 
any disk dive of user area, 

е Save ihe screen from а pro- 
gram for later use or ta pdit 
inio a report. Save printer out- 
pul In a file. 

s Pul commands into а lila and have 
MicroShell supply them to the pro- 
gram from tha file. 

Changa MicroShall'5 prompt to sound 
the bell on your terminal when a pro- 
gram is done! 

Sottwara Developers - MicroShell 

gives you: 

* A powerful UNIX ike davalopment an- 
vironmnant for CPIM with some 
features that even UNIX doesn’t һауа! 

«Тһе Abliity то collect tha output af a 
program in a file and ease the 
documentation chore. 


Call or Write Today! 
NEW 
GENERATION 
SYSTEMS, inc. 


2153 Goll Course Drive 
Reston, Virginia 22001 
Phone: (703) 476-9143 


алй $20 IO 


ORDER LINE 800-368-3359 
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(1) the "attract mode" and (2) the 
"play mode." (Midway did not at- 
tempt to register the source program 
or the object code.) 

The "attract mode" of a coin- 
operated video-game machine is de- 
signed to attract customers. It is a 
short, repeating sequence of a 
simulated game, similar in effect to a 
film loop. It fixes as stored data the 
interaction, on one short occasion, of 
a skilled player and the code in the 
ROM. For copyright purposes, what 
is important is that the attract mode is 
not input-dependent, but fixed and 
unvarying in terms of its total content 
and the sequence in which images ap- 
pear. 

The "play mode" of a video-game 
machine is the actual game-play se- 
quence, which supersedes the attract 
mode in a game machine whenever a 
quarter is inserted into the machine. 
The play mode display is never quite 
the same twice, after the first several 
seconds, for no two player-input 
signal sets are ever identical. Within 
any total play mode sequence, how- 
ever, are certain recurrent subrou- 
tines, Апу time that an alien insect 
image contacts the image of the 
players Earth-defender: rocket ship 
anywhere on the video screen, an ex- 
plosion image sequence occurs. This 
is a set audiovisual display of the 
mutual destruction of the two images. 
А similar subroutine is carried out 
when a player's missile image con- 
tacts (hits) an insect image. More- 
over, if the game has a background 
landscape or a maze on which the ac- 
tion is superimposed, that may be a 
fixed sequence. Games with "charac- 
ters," such as a protagonist, may 
have them as fixed sections of code 
stored in one place. 

By way of analogy, to compare the 
two modes for copyright law pur- 
poses, consider an ordinary video 
tape of Casablanca. No matter how 
many times anyone plays the tape, 
Rick never gets on the plane to 
Lisbon, he always shoots Major 
Strasser, Louis always calls for a 
roundup of the usual suspects, and 


Rick and Louis always go off to join 


the Free French Forces. That is how 
the attract mode operates. Now, im- 


Chances are, when you 
bought your first disk drive, it 
was an Apple. Now that you're 
ready for a second, take a look 
at Quentin. 

Our Apple*-Mate™ 574” Disk 
Drive is fully software transparent 
with Apple's DOS 3.3 operating 
system in full and half track 
operation. 

Add it to your present drive for 
greater capacity and faster access. 
Just plug it in and go to work. 

And the Apple-Mate has these 
High Performance advantages: 


ON TRACK HEAD SEEK 

А precision lead screw positions 
the head onto the correct track. 
Time-consuming retries and 
disk-to-disk copying errors are 
virtually eliminated. 
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Special 
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Siemens system with over 
10,000 lifetime hours. Shielded 
connecting cable also attached. 


LONG TERM 
DEPENDABILITY 


MTBF (Mean Time Between 
Failures) —8,500 power-on hours, 
and the unit has a one-year 
warranty. 


COUNT ON QUENTIN 

FOR QUALITY 

Quentin Research was building 
disk systems for the computer 
industry when Apple was a little 
bud on the big computer tree. 
We're known for product reliabil- 
ity and stand behind every system 
we sell you. 

But the best news may be the 
price—only $335.00 (40 tracks). 
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д 
» 


A special introductory offer 
when you order Apple- Mate 
directly from us. 

So when you're ready to boost 
the juice on your Apple, add-on 
the Quentin Apple-Mate. 
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residents add 6% sales tax. 
Allow one week delivery. 


RESEARCH, INC. 


19355 Business Center Drive 
Northridge, California 91324 
(213) 701-1006 


agine an "interactive" Casablanca, an 
art form of the future, dependent on 
viewer input. Sometimes Rick gets on 
the Lisbon plane with Ilsa, sometimes 
Strasser shoots him first, sometimes 
Louis arrests Rick, perhaps some- 
times Strasser gets Ilsa, and so оп, 
But some recurrent subroutines are 
also in this Casablanca; wherever 
Rick says, "Play it again, Sam," Sam 
will always oblige by playing “Ав 
Time Goes By" on his piano, and 
after any shooting, Louis will always 
say, "Round up the usual suspects." 
That is how the play mode of a video 
game may operate. 

Midway claimed copyright protec- 
tion against the importers under both 
copyright registrations. The ITC 
agreed that the copyright on the 
Galaxian attract mode "audiovisual 
work" had been infringed because the 
importers simply unloaded and re- 
loaded the whole ROM without 
bothering to identify and vary the 
fixed data stored in the attract mode 
portion of the ROM. This caused the 
importers' machines to duplicate or 
perform the very same attract mode 
performed by Midway's machines, 
which was infringement of Midway's 
copyright on the attract mode, But 
the ITC refused to rule on whether 
Midway could also gain protection 
on the basis of the importers’ unload- 
ing and reloading the play mode's 
program data (object code) from the 
ROM. (Certain Coin-Operated 
Audio-Visual Games and Сот- 
ponents Thereof, ITC Docket No. 
337-TA-87, Opinion of June 26, 
1981.) 

First, the ITC said that registering a 
video tape of a single play mode per- 
formance of the Galaxian game is not 
a registration of every other possible 
Galaxian game performance. Since 
there are millions of possible Galax- 
ian play mode performances, allow- 
ing registration of one performance to 
confer protection for the entire set of 
possible performances would be the 
equivalent of copyrighting the idea of 
the Galaxian game itself. But the 
copyright laws do not allow games or 
other ideas to be protected as such. In 
short, although the ITC did net put it 
in these terms, registering one com- 
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puter run of a program or one output 
display does not constitute registering 
a claim of copyright on all runs, all 
displays, or the algorithm (or pro- 
gram) for all runs. 

Second, the ITC said that the 
human player is perhaps a coauthor 
of the Galaxian play mode perfor- 
mance or output. The ITC asked: 
Can a work coauthored by a person 
and a computer (the Galaxian game 
machine with its processor, ROM, 
etc.) be protected by the computer 
owner's copyright? The ITC refused 
to answer this difficult question 
because it believed that the narrow 
basis оп which it had decided to 
dispose of the case permitted it to 
avoid the issue. 


It 15 unfair to duplicate 
object code because 
doing so violates the 

spirit of the copyright 

laws even though not 
their letter. 


The ITC found a way to decide the 
case that made it possible not to rule 
on such difficult legal questions as 
whether the program for the Galaxian 
play mode or ROM had been, or 
could in any way be, copyrighted or 
infringed. The importers had all 
copied the attract mode, which was 
protected as a copyrighted audio- 
visual work. Their machines could 
therefore be excluded from the U.S. 
on that ground alone, The other more 
difficult questions could, if necessary, 
be decided in subsequent cases in- 
volving other video games. (One such 
case is now pending before the ITC.) 

Finally, the ITC noted that its dis- 
position of the Galaxian case made it 
unnecessary to reach an issue urged 
upon it by the present writer. This 
was whether it was unfair to unload 
and reload program data (object 
code) from a ROM even though it 
was not copyright infringement to do 
so. In the view that the writer urged, 
it is unfair to duplicate object code (as 
the ITC statute uses the term 
"unfair") because doing so violates 


the spirit of the copyright laws even 
though not their letter. Understand- 
ably, the ITC may have felt reluctant 
to fill in a gap in the copyright laws 
when Congress had failed to do so. 
Despite its avoidance of many impor- 
tant issues, the ITC's opinion in the 
Galaxian case is perhaps the most 
perceptive and instructive one in the 
whole object code/unloaded-ROM 
field. 


The TRS-80 Case: The latest lawsuit 
over object code involves the 
input/output (I/O) interpreter pro- 
gram for the TRS-80 microcomputer. 
(Tandy Corp. v. Personal Micro 
Computers, Inc., 524 F. Supp. 171 
[N.D. Calif, 1981].) Tandy's TRS-80 
microcomputer includes an I/O pro- 
gram stored in a ROM. The TRS-80 
I/O program interprets BASIC source 
cade into machine-intelligible object 
code. This interpretation process is 
essential to the use of the computer, 
the trial court noted, because human 
beings using the TRS-80 cannot 
understand and communicate object 
code, while machines cannot under- 
stand (by that term, the court meant 
cannot be directly operated by means 
of) a human-intelligible, high-level 
language such as BASIC source code. 
Of course, the same principle applies 
to the I/O program itself. It, too, 
must be transformed into object code 
before the computer can understand 
and use it. Tandy therefore compiled 
the I/O program and loaded it into a 
ROM, which was placed in its 
TRS-80s. This was a ROM whose sili- 
con chip's physical pattern corre- 
sponded to the object-code form of 
the I/O program. (Presumably, this 
was a custom ROM, not a PROM, 
but that does not seem material to 
copyrightability.) 

Tandy had apparently registered 
the program for copyright as a source 
program. Tandy sued the defendant, 
also a manufacturer of microcom- 
puters, when it discovered that the 
defendant had unloaded the ROM 
and was using the program in its 
microcomputers. Tandy's I/O pro- 
gram was presumably copyrightable 
when it was written out in BASIC 
source code or another human- 
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Object Code, Piano 
Rolls, and Sanskrit 

Some programmers claim to be able 
to read object-code printouts, It is un- 
clear, under copyright law, how many 
people must be able to read a message 
for it to be deemed a copyrightable 
"writing" or a "copy." In one case, 
now of questionable authority, the 
L.S. Supreme Court held that per- 
forated player-piano rolls were not 
“copies.” Thus, they were not infringe- 
ments of copyrighted sheet music, even 
though some persons skilled in making 
piano rolls claimed to be able to read 
them as others read ordinary musical 
staff notation. The Court pointed out 
that, in any event, a piano roll is not 
intended to be read like sheet music. 
Moreover, it noted, extending similar 
protection to piano rolls as "copies" 
would require extending similar pro- 


intelligible language. But the defen- 
dant had duplicated the ROM, not 
the source code. This raised the ques- 
tion, as in the Compuchess case, 
whether Tandy's or the defendant's 
ROM chip was a "copy" (as the copy- 
right statute uses that term) of the 
copyrighted TRS-80 1/O program. 
The defendant moved for a pretrial 
summary judgment in its favor on the 
ground that regardless of whether its 
ROM duplicated Tandy's ROM it 
was not a "copy" of Tandy's copy- 
righted I/O program. 


tection to music-box cylinders and 
other mechanical objects, an extension 
of copyright law that the Court con- 
sidered improper. 

On the other hand, it is generally 
believed that a book written in San- 
skrit or a listing of a source program in 
FORTRAN or APL may be copy- 
righted, even though relatively ‘few 
persons can read them. Copyright pro- 
tection has even been granted to a 
book of meaningless five-letter 
“words” intended for use as cable code, 
where the users were supposed to sup- 
ply their own arbitrary meanings for 
the “words.” 

Opinions probably differ widely 
among lawyers as to whether intelligi- 
bility of the message to a large number 
of persons is a requisite of copyright. 


The court rejected the motion, 
refused to dismiss Tandy’s complaint, 
and said that the case must go to trial, 
Its reasoning was as follows: 


e The statute says that works can be 
“fixed” by embodying them in any 
“tangible medium of expression, now 
known or later developed, from 
which they can be perceived, repro- 
duced, or otherwise communicated, 
either directly or with the aid of a 
machine.” 


€ A silicon chip is a "tangible medium 
of expression" within the meaning of 
the copyright statute. 

e "The imprinting of a computer pro- 
gram on a silicon chip, which then 
allows the computer to read the pro- 
gram and act upon its instructions, 
falls easily within this definition" of 
"fixed." 

e Therefore, the copyright laws pro- 
tect a program fixed in the form of a 
ROM chip. Unloading and reloading 
a ROM is copyright infringement of 
the copyright on the source program. 


The court recognized that in the 
Compuchess case the trial court had 
held the opposite. But it simply dis- 
agreed with that court's reasoning 
and refused to follow it. 

The court's conclusions in the 
TRS-80 case about copying ROMs do 
not seem to follow properly. There 
appear to be some gaps in the court's 
logic, which it has filled with unstated 
and perhaps incorrect assumptions. 
The court's remarks about the pro- 
gram being "fixed" in the ROM chip 
ignore (1) the statute's requirement 
that a "copy" of the program be made 
before an infringement can be found, 
and (2) the problems stemming from 
the fact that the statutory definition 
of "fixed" parallels the statutory 
definition of "copies," so that the 
various legal problems do not go 
away by focusing only on "fixed." 
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Worst of all, the court seems to have 
badly confused itself with its meta- 
phors. The court speaks of a com- 
puter's "reading" or "understanding" 
object code, and "act[ing] upon its in- 
structions," analogously to a person's 
reading or understanding a source 
program or other literary work. But 
the court mistakes its figure of speech 
for reality. Computers and other ma- 
chines do not read books or under- 
stand them in the same sense as a per- 
son does. Yet, the court's reasoning 
assumes this. Thus, "perception" by a 
machine or "communication" to a 
machine is assumed to be covered by 
the statute, But that needs to be de- 
cided, not assumed. The terms "per- 
ceived" and "communicated" in the 
statutory definitions of "copies" and 
"fixed" may well contemplate nothing 
of the kind. Probably, the opposite 
assumption would be sounder. 

This flushes out the basic issues in 
the unloaded-ROM cases: 


e whether under the present statute, 
"human intelligibility" is a require- 
ment for copyright 

e whether copyright can be used to 
protect objects intended to perform a 
utilitarian function rather than to act 
as a medium for communicating ideas 


Those are the real points of dif- 
ference, whether well articulated or 
not, between the two courts in the 
Compuchess and TRS-80 cases, and 
they underlie the issues that the ITC 
considered too troublesome to decide 
in the Galaxian case, 


Protecting Software 
Under Present Law 

If one had to choose only among 
expanding the laws governing copy- 
rights, patents, trade secrets, or con- 
tracts, copyright would probably be 
the best of a bad lot. But it is a poor 
second to a specific software law 
based on the broader power of Con- 
gress to regulate commerce than to 
regulate "writings." Perhaps the best 
way to understand this is to briefly 
survey the concepts and structures of 
those respective bodies of law, focus- 
ing first on how they apply to soft- 
ware and then on specific software 
problems that are not dealt with 


satisfactorily. The purpose of the 
following overview is to show how 
the structure and concepts of 
copyright, patent, trade secret, and 
contract law relate to the things they 
were evolved to deal with, and how 
they much less satisfactorily relate to 
software. 


What Does the Copyright 
Act Do for Software? 

The three unloaded-ROM cases in- 
dicate that the copyright laws furnish 
object code with little protection, de- 
batable protection, or no protection 
at all. The present copyright statute, 
despite two amendments, has prob- 
ably bungled the protection of object 
code. Despite optimistic claims that 
"the copyright problem was resolved 
by the Computer Software Copyright 
Act of 1980" and "object code is now 
clearly subject to copyright laws" (see 
BYTE, Мау 1981, pages 130, 138), 
the reality is that "subsequent revi- 
sion (most particularly the Computer 
Software Copyright Act of 1980) con- 
tinues to provide inadequate protec- 
tion" (BYTE, May 1981, page 138). 

Copies: True, the 1980 Act con- 
tains a definition of "computer pro- 
gram" that at least arguably includes 
object code (see BYTE, May 1981, 
page 130). But the Act stops there and 
does not go on to say that unloading 
a program from a ROM or otherwise 
electronically duplicating a program 
(specifically, object code) constitutes 
unlawful copyright infringement or 
the making of a forbidden "copy." 
That further step is essential to our 
having secure copyright protection 
for object code if the following 
analysis is correct. 

The copyright statute is a maze—or 
certainly а very complex network, 
The copyright statute has a key node 
through which every important signal 
must pass. This is the definition of 
"copy." Only a "copy" of a work can 
be protected; only a "copy" of a work 
is an infringement. The statute de- 
fines a "copy" of a program or other 
work as a stable, tangible embodi- 
ment of the work from which the 
work "can be perceived . . . or other- 
wise communicated." The quoted 
words may well compel the conclu- 
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Disassembling Object Code and 
Copyrighting Chairs 

Ап argument for intelligibility of ob- 
ject code could be made on the basis of 
reverse-compiling. In principle, object 
code can be disassembled and con- 
verted into ап intelligible form if prop- 
er parameters are known. For example, 
programs are available to convert 
(disassemble) object-code versions of 
programs for various microprocessors 
into assembly code. The assembly code 
is widely human-intelligible, at least in 
the software trade. It can be used to 
develop, and perhaps even computer- 
generate, high-level source code, 
which is generally recognized as both 
human-intelligible апа copyrightable. 
Obviously, the same thing could be 
done for ROMs, although it is not clear 
that the end product of this process 
will always be the very same source 
program ав that initially compiled to 
generate the object code. 

The argument based on reverse- 


sion that the potential of sapient 
perception and communication is es- 
sential to copyright protection. That 
is, the alleged copy of а program or 
other work must be intelligible to 
human perceivers and communi- 
catees. lt is not enough that it be ma- 
chine-readable, for machines do not 
perceive works and one cannot com- 
municate works to them except in a 
metaphorical sense. That is not the 
commonsense usage of "perceive" 
and "communicate." The alleged 
copy (object code), to be a "copy," 
thus would have to communicate 
something to humans in terms of idea 
or emotion, and they would have to 
be able to perceive it. Yet, even in its 
most communicable form (hard copy 
rather than ROM ог disk), object 
code is a string of Os and 1s unintelli- 
gible to most, even if not all, poten- 
На! readers. In its ordinary physical 
form, such as a ROM, it is even less 
of a means of communication. (See 
the text box Disassembling Object 
Code and Copyrighting Chairs. ) 
Further Amendments: To be sure, 
we could try still another amendment 
of the copyright law to overcome the 
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compiling is that although object code 
may not be directly intelligible to most 
people, with the aid of a computer and 
program it can be put into an intelligi- 
ble form. It is unclear, however, 
whether the fact that unintelligible 
symbol set A can be converted into in- 
telligible symbol set B, by a transfor- 
mation process, is the full equivalent of 
the copyright law’s statutory concept 
that set A is a material object from 
which the underlying work (which 
may be equated here to intelligible 
symbol set B) can be “perceived or 
otherwise communicated.” It is one 
thing to perceive a video Ғарғ of 
Casablanca with the aid of a TV set. It 
may be quite another thing to perceive 
a transformation of object code with 
the aid of a computer, 

For one thing, the video tape of 
Casablanca is intended to be used 
primarily as an object of communica- 


problem. We could say, in so many 
words, that unauthorized electronic 
duplication of any information stored 
in a tape, disk, ROM, or other prod- 
uct capable of being encoded with 
program information (in the form of 
object code or otherwise) constitutes 
copyright infringement, irrespective 
of whether the information encoded 
is intelligible to persons. That is the 
cheap and dirty solution, usually 
favored heretofore, but it is unwise 
for several reasons. 

First, if the trial court in the 
Compuchess case was right, there re- 
mains a constitutional problem. Ob- 
ject code may be protectable under a 
statute regulating interstate and 
foreign commerce, but not under one 
regulating "writings." The concept of 
"writings" in the Constitution may re- 
quire substantial human-intelligibility 
of the alleged writing. It also may re- 
quire that the alleged writing be in- 
tended as a medium of communica- 
tion, rather than intended primarily 
to serve as a utilitarian object. 

Second, copyright law is unsuitable 
and inappropriate for software. It is a 
worse vehicle for protecting software 


tion, while the ROM is intended to be 
used primarily as an object to operate a 
machine. This point was noted in 
several early piano-roll copyright deci- 
sions. Second, the transformation 
argument seems to prove too much 
and thus leads to unacceptable results. 
Buildings and chairs are clearly not 
writings. Thus, they are not copyright- 
able. Yet, either can be subjected to an 
optical-scanning process and, with the 
aid of a computer, be made to generate 
a set of intelligible and copyrightable 
blueprints. If a ROM is copyrightable 
simply because it can be made to 
generate source code or its equivalent, 
so too is a building or chair. The latter 
is clearly not the law, which suggests 
that something must be wrong with the 
argument. The argument based on the 
possibility of reverse-compilation is 
thus probably unsound. 


than COBOL is for doing advanced 
mathematical calculatians. Copyright 
law is the result of the evolution of a 
system to prevent book printers from 
copying books that were first pub- 
lished by other book printers. When 
copyright remedies and procedures 
are applied to other kinds of things, 
mass-produced products that any 
claimant wants to protect, those 
remedies and procedures do an inept 
job. Copyright now does an awk- 
ward and clumsy job of protecting 
lamp bases, junk jewelry, fabric de- 
signs, belt buckles, and toys. It will 
do no better for code in ROMs, disks, 
and tapes. 

Even without the problems high- 
lighted by the unloaded-ROM cases, 
copyright law is ill-suited to protect- 
ing software, The May 1981 issue of 
BYTE contains several surveys of the 
copyright law and other laws protect- 
ing software, They describe what 
follows in more detail and from a dif- 
ferent perspective. 

Subject Matter of Copyright: 
Copyright protects particular “ех- 
pressions" (specific formulations or 
embodiments) of ideas, suiting copy- 
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SMITH CORONA TP1 ................... ... $599.00 SA850 851 . $535.00 
Call for C.ITOH, NEC, TELEVIDEO. TEAC: FD50A . $199.00 
ADOS TERMINALS PRINTERS. FD50B . 6299.00 
FD50E $299.00 
ҒОЗОҒ к . 5399.00 
ЮУ auriorres ХӘ MITSUBISHI: M2894-63 8“ DSDD ....... .. 5459.00 
Repaired Quickly NEC Computer PC 8000 .  ...., m Call 
XEROX Computer 820 .. oie өн Call 


at LOW COST 


FRANCHISE INQUIRIES WELCOMED 


ComPuSHACK 


Computers Video Games 
A SUES ARY IF POS Inc. 


2630-H Walnut Ave. 
Tustin, CA 92680 
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s 24 HOUR ORDERING SERVICE * 
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right more or less to protection of 
source code and documentation from 
outright duplication. But copyright 
law does not protect ideas, formulas, 
processes, and the like, as such. Ас- 
cordingly, it cannot protect algo- 
rithms or the concepts on which pro- 
grams are based. 

Infringement and Remedies: Mak- 
ing and selling a "copy" of a copy- 
righted work is "copyright infringe- 
ment," for which the standard 
remedies are: 


e destruction of all offending copies 
eaward of damages to the copyright 
owner for the profits that would have 
been made on sales of copies diverted 
from the owner 

eaward of the infringer's profits on 
sales (if this is a separate, nonoverlap- 
ping item) 

ean injunction against further copy- 
ing 


The copyright laws do по? deal, how- 
ever, with use of copyrighted 


consuming printing function. 


I-Queue accepts data at processor 
speed (over 4000 characters per sec- 
ond) and sends it to the printer* at 
whatever speed the printer can 
accept. 


I-Queue can store 16K of RAM, 
which is approximately 7 pages of 
average printout (optionally expand- 
able to 55K for storage of 28 aver- 
age pages) Standard features 
include complete pagination 
and formatting capabili- 
ties, а reprint buffer, a 


in sophisticated word processors. 


AVAILABLE FROM STOCK — 

WITH CLOCK/CALENDAR & 

COMPLETE DEMO PROGRAMS: $495 

65K MEMORY EXPANSION OPTION: $175 
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I-Queue” 


.. the intelligent buffer that frees your 
IBM Personal Computer from the time- 


г 
ІШІ 


clock/calendar and many other design enhancements usually found only 


Available direct or from participating PC dealers. Distributor and dealer 
inquiries invited. For new brochure, write, or call our 800 number. 


“Fully compatible with ІВМ printer and all Centronics interface printers. 
IBM Personal Computer is a trademark of IBM. 


material. Moreover, the copyright 
laws do not contemplate intermediate 
remedies, such as mandatory reason- 
able-royalty licensing. Finally, they 
have no express or formal means for 
dealing with the severe problems of 
innocent purchasers who wish to 
resell the product. 

Mere ownership and personal use 
of an infringing copy of a copyrighted 
work is not itself an infringement, but 
its resale is. Thus, even if copyright 
law protected ROMs, it would not 
prevent a customer from using an un- 
lawfully copied ROM that had been 
purchased, or require the payment of 
damages for using the ROM, But it 
would prevent resale of the ROM or a 
microcomputer in which the ROM 
was an essential part. It is unclear 
whether the owner of the copyright 
on a ROM could get a court order for 
the destruction of the ROM when it is 
in the hands of a purchaser. 

Plagiarism: The concept of non- 
duplicative copying or "plagiarism" is 
recognized in copyright cases involv- 


alf» ORIPHGX inc. 
149 Palmer Road 

Southbury, CT 06488 

800-221-0732 In NY: (212) 961-2103 
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ing books, plays, and music. But the 
concept in the software field is vir- 
tually undefined and prior copyright 
precedents are of almost no value. It 
is therefore unpredictable when a 
court will call one program a copy of 
another when the two are not iden- 
tical. The inevitable importation of 
concepts developed for books and 
plays must add a very substantial 
random element to the decision pro- 
cess. 


Patent Law 

Patent law is in many ways theo- 
retically or conceptually more suited 
than copyright to software. But it too 
has severe problems. First, it is clear 
that algorithms and concepts of pro- 
grams, as well as pure programs con- 
sidered in isolation, are unpatentable 
under the present patent law. Pro- 
grams in the matrix or setting of a 
machine system, however, may be 
patentable. For example, a machine 
system for molding and curing rubber 
is patentable even though the central 
elements of the system are a ROM- 
stored program and microprocessor 
designed to cooperate with other 
elements to cause the mold to open 
after an optimum heat history. Data- 
processing applications may run into 
more problems. 

А patent is granted only for new 
and unobvious subject matter. Im- 
provements in programs seldom meet 
this difficult test, Moreover, 70 per- 
cent of all issued patents that reach 
appellate courts are held invalid. A 
new kind of ROM as such could be 
patented as a new machine, but an 
old ROM with a new program en- 
coded in it could not. It would be 
considered like trying to patent an old 
player piano with a new piano roll in 
it, 

The remedies of the patent system 
are generally similar to those of copy- 
right, although more suited concep- 
tually to software. Thus, using a 
patented product or process without 
authorization is patent infringement, 
unlike unauthorized use of a copy- 
righted work. Moreover, the concept 
of patent infringement is much more 
definite than copyright infringement 
because a patent has "claims" specifi- 


B FZ:RMULA INTERNATIONAL INC. 


Dept. В * 12603 Crenshaw Boulevard е Hawthorne, Ca. 90250 (213) 973-1921 
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Pineapple" 


48K Color Computer Kit 


Easy to assembly! All components are clearly silk screened on the 
circuit board. Kit includes predrilled double sided PC Board, all 
integrated circuits, sockets, professional high-impact plastic casing, 
keyboards, connectors and switching power supply. 


Features e Numeric key pad е Game paddle jacks on both sides e 
e Speaker volume control on the back e Expansion slotse $ (5 4 5,00 
i Dealer Inquiries Invited. per kit 


No C.O.D. orders 


514" Flexible Disc Sale 


Why buy other brands when you can buy MEMOREX 
disc for much less and backed by 1 year factory 
-For Data Reliability. —Memorex Flexible Discs Warran ty. 


= MÀ PART A DESCRIPTION PRICE 
*PRICE BREAK-THRU ON APPLE* 3481 5'4"SSDD Solt Sector w/Hub Ring 10 for $250 ea. 
| DRIVE! А 3483 5'4"SSDD 10 Hard Seclor wiHub Ring Call for our low 
100% APPLE Compatible 3485 5% "650716 Hard Sector w/Hub Ring prices on larger 
514" Floppy Disc Drive quantities. 


*16K RAM BOARD KIT 
Upgrade your Apple computer to 64K with this easy-to-build kit. 
Includes 8 ea. 4116 memory chips and all necessary I|.C.s and 
components. Gold plated fingers. 

only $59.95 per kit. 


$295.00 Each 
$375.00 Each 
(with controller) 


SANYO MONITORS 


MICROPROCESSOR COMPONENTS 


г. MR S 8.75 280A-DMA..28.50 2708......... 5.95 MODEL NO. DESCRIPTION LIST SALE 
Z80A......... 9.25 2102......... 1.50 2716......... 9.60 УМ4509 9" B&W, 10 MHz $190.00 $169.00 
8080A........ 5.50 21102........ 1.50 2516........ 11.95 DM5109 9" Green 10 MHz $200.00 $180.00 
Z80-PIO...... 7.50 2114......... 285 2732........ 15.95 ОМ 8012 12" Вауу, 18 MHz $250.00 $225.00 
ZBOA-PIO. .... 8.50 2114L........ 2.95 2532.,.,.... 16.95 DM 8112 12" Green, 18 MHz $260.00 $235.00 
Z80A-810....29.50 4116......... 3.00 2764........ 49.95 DMC 6013 13" Color $470.00 $425.00 
280А-СТС....8.50 1702А........4.95 DMC 6113 13" RGB Color $995.00 5895.00 


IC SOCKETS " 16K RAM CARD KIT FOR YOUR 
LP WW ^g APPLE® COMPUTER x 
bí .75 51.91 22-ріп 3 . Kit includes: High Quality Р.С, Board • 8 еа. 4116 (20075) e 


541.00 5/2.40 24-pin e i All the IC's & parts е 16-ріп Dip wire е Easy to assemble. 
511.20 5/2.65 28-pin ; ! You can do it in jess than 30 minutes! 


511,35 512.98  40-pin . . $59.95 per kit 


20-pin 5/1.52 574.55 (Limited Quantity) 


* Apple is а reghilared trademark of APPLE COMPUTERS, INC. 
Hv A Minimum Order 310.00 ! Calif. asidenis add 6.5% STORE HOURS 
т j i x: Sates Tax. Phone Orders Accepted on VISA of MC MON-FRI | 
inamda Сабдостна 1 Lis ONLY, NO C.O.D.'s. Prices subjec! to change ОМ-ҒА! — 10-7 
Dutsida Catt {incl Maxico fr Canada) T wilhoul посе. SAT — 10-5 
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CP/M’ Users: 
Access IBM 


with ReformaTTer™ 


ReformaT Ter conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/M system. 


ReformaTTer is ideal for CP/M users 
who want 

* Access to large system data bases 
е Distributed data processing 

* Offline program development 

* Database conversion 


With ReformaTTer, you have the 

ability to 

* Bidirectionally tranfer complete 
files between CP/M and IBM 

* Automatically handle ASCII/ 
EBCDIC code conversion 

* Display and alter IBM 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M + DEC (RT 11) 
TRSDOS Mod. ІІ“ CP/M 
TRSDOS Mod. ІІ — DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


“ІВМ 3740 basic data exchange format. Refor- 
ma? ler requires one 8" floppy drive. 


(415) 324-9114 
TWX: 910-370-7457 
467 Hamilton Av., Suite 2, Paio Alto, CA 94301 
CP/M is a reg. trademark of Digital Research 
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cally defining its coverage. For exam- 
ple, if someone could legitimately 
claim inventorship of the idea of sub- 
routines and if the patent laws would 
somehow (under an amended law) 
reach such things, it would in princi- 
ple be possible to write a patent and 
patent claim covering GOSUB. Of 
course, that is not how the copyright 
laws operate, and one could not, even 
in principle, copyright GOSUB. 


Trade Secret and Contract Law 

Trade secrets, and contractual ar- 
rangements tied in with reliance on 
trade secrets, are the most widely 
used form of software protection in 
the United States at this time. (In 
large part that reflects the inade- 
quacy of present copyright law and 
patent law.) Since this body of law is 
nonfederal, unlike patents and copy- 
rights, it varies widely from state to 
state. Ideas can be protected under 
contract law, Therefore, difficulty 
with algorithms and program con- 
cepts does not apply here. By the 
same token, parties can contractually 
bind themselves (but not others) not 
to unload ROMs or other forms of 
object code. The only limits to con- 
tracts are set by public policy and by 
the limitations of drafting ability. 

The real problem, however, is with 
third parties. À contract or duty of 
secrecy between Tom and Dick does 
not bind Harry. Unless Harry know- 
ingly induces Dick to breach a secrecy 
agreement with Tom, Tom probably 
has no remedy against Harry. Thus, 
Harry may buy or borrow Dick's ma- 
chine with Tom's ROM, or lease it 
from Dick, or foreclose on it, and 
then unload the ROM with impunity. 
Even if Dick lends, leases, or sells to 
Harry in violation of Dick's contract 
with Tom not to do so, Tom has no 
right against the unknowing (and 
therefore innocent) Harry. There may 
be ways to minimize these risks, by 
restrictive agreements or leases, but 
they are impractical and/or impossi- 
ble with such mass-marketed prod- 
ucts as those involved in the three 
ROM cases discussed above. 

The secrecy of a trade secret is 
fragile. Contract rights are ineffective 
against third parties. Restrictive 


agreements may also fail if the trade 
secret becomes public. In combina- 
tion, trade secrets and contracts prob- 
ably protect software proprietors bet- 
ter than present copyright law does, 
but they probably give less protection 
than an amended copyright or patent 
law could furnish. None of these dif- 
ferent systems, however, is capable of 
protecting software effectively 
because of their main commitments in 
other directions. 

The problem with using these 
several forms of law to protect soft- 
ware is that it takes too much 
creativity and energy to persuade the 
courts to apply them sensibly to soft- 
ware, These other kinds of law have 
evolved acceptable solutions for the 
problems with which they ordinarily 
deal. It makes good sense not to pro- 
tect mere ideas under copyright and 
patent law. It makes good sense to 
protect plans and blueprints, but not 
buildings or machines, under copy- 
right law. It makes good sense not to 
bind third parties to the contracts of 
others. It makes good sense to protect 
trade secrets only when they are not 
widely known. But none of this deals 
properly with the interests at stake in 
software and the kind of fact patterns 
characteristic of software ownership 
and use controversies, 


Dealing with the Special 
Problems of Software 

A proper system for protecting soft- 
ware from misappropriation would 
have to: 


eaccommodate the conflicting inter- 
ests of the various groups concerned 
with the use and protection of soft- 
ware 

edevise remedies tailored to deal 
with the different ways in which soft- 
ware can be appropriated 

өре structured for ease of access to 
the system and ease of administration 
egenerally encourage development 
of new software without discouraging 
the use of software or the growth of 
the industry 


The second part of this article, 
which will appear in next month's 
issue, will address those issues. Ш 


Ц 
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The Non-Programming Approach to Data Base Management 
ssp 


Data Base Management 


Data management packages 
were created to save time and money in 
the development of software solutions to 
information problems. Many have been 
designed to accomplish just that, 
although most have only the program- 
mer in mind. Sure they would save time 
in the long run, but what of the initial 
investment in time and effort required to 
learn the new language? whee cin the 
non-programmers in the world who 
would like an easy yet powerful applica- 
tions generator? The solution is one of 
the most highly acclaimed software 
packages of our time, T.LM. Ш. 


What is ТІ.М.? 


ТІМ. is Total Information 
Management. Programmers love it due 
to its original solutions to classic data 
management problems. Non-program- 
mers adore it since they can use it to 
achieve the same results as with other 
more complicated programming-like 
packages. 


What Makes Т.М. So 
Simple to Use? 


We at Innovative Software, 
Inc. designed ТІМ. from day one with 
the end user in mind. Maybe he is a pro- 
grammer who doesn't have time to learn 
a new language. Or perhaps a neophyte 
who fears coding pads and lines 
numbered by tens. We felt that a data 


Available for CP/M,* and 
IBM PC DOS.** 


CP/M version—'695. [BM PC version~-"495. 


TIM b a Trademark of Innovative Software, lnc. 
*CP/M and MP/M are Trodemarks of Digiral Research 
а Trademarks of [BM 
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management package should be able to 
be used by anyone from a systems 
analyst to a secretary. Thats why TLM. 
takes а full menu-driven approach, uses 
multiple HELP screens, and has a 
manual that sets a new standard in 
documentation. 


Features of T.L.M. 


ТІМ. has all of the features 
one has come to expect from a data 
management package, as well as many 
new ones. For example, a word processing 
interface chat allows you to merge infor- 
mation from a ТІ.М, file with letters or 
other documents created by a word pro- 
cessor. Now you can automatically send 
personalized letters to hundreds or 
thousands-—quickly and easily. ТІ.М.5 
Select command enables you to pull 
specific information from a file. For ex- 
ample. “All customers who live in a cer- 
tain ZIP code, whose last name begins 
with the letter A to L, whose balance 
due is less than $50.00." A sophisticated 
report generator and even a list generator 
are also included. 

How powerful is T-.M.? With 
a maximum record size of 2400 char- 
acters and the ability to keep up to forty 
fields sorted properly at all times, Т.М. 
is powerful enough to handle just about 
any application, ГІ.М. can handle over 
32,000 records per file, and two files can 
be linked together for reports if your ap- 
plication requires a many-to-one rela- 
tionship. Т.М, also includes all of the 
same editing commands as your word 
processor, thus making data entry and 


editing a snap. You can also pull selected 
records from one file to place them into 
another. Files may be restructured to add 
or subtract fields and/or change field 
lengths or types. ТІ.М. even has it's own 
utility for backing up hard disks onto 


floppies. 


The Manual 
Many people believe that the 


manual is just as important as the soft- 
ware itself, a view that we at Innovative 
Software, Inc. tend to share. The manual | 

for T.L.M. is divided into two sections, 
the Reference section and the Primer. 
The Reference section describes all of 
ТІ.М5 commands and subcommands. 
This is done in English, not in technical 
terms or in our own language. Even if 
you have never seen a computer before 
in your life, you'll be able to read and 
understand our manual immediately. 
The second section is a primer which 
goes chrough several examples for you, 
again in plain English. These true-to-life 
examples take, the beginner by the 

instruct him what to do 

and when. You will be able to see for 
yourself that ТІ.М.5 only limitation is 
the imagination of the user. 


Where to Find ТІМ. 


T.LM. is available from many 
fine computer dealers across che country. 
Or you may purchase from us direct by 
calling 913/383-1089. Either way you will 
have the finest data management pro- 
gram available. 


Innovative Software, inc. 

9300 W. 110th Street, Suite 380 
Overland Park, Kansas 66210 USA 
913/383-1089 
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А Comparison of Five 


Compilers for Apple BASIC 


Speed isn't the only criterion to consider 
when choosing a compiler. 


The BASIC language, in the form 
commonly available on personal 
computers, has been a great boon to 
the spreading popularity of these ma- 
chines. BASIC is easy to learn, usable 
in a wide range of applications, effi- 
cient in memory usage, and inexpen- 
sive to incorporate into hardware. 
The enormous success of computers 
such as the Apple II, the Commodore 
PET, and the Radio Shack TRS-80 is, 
we think, largely a result of their 
friendly implementation of BASIC— 
a high-level language stored in ROM 
(read-only memory). 

However, the BASICs used in near- 
ly all personal computers suffer from 
one serious drawback: they are slow. 
This is largely a result of BASIC being 
present in the form of an interpreter, 
a machine-anguage program that 
supervises the execution of the user's 
BASIC program. The supervision is 


About the Authors 

Joseph H. Taylor is a professor of physics at 
Princeton University and uses computers (from 
microcomputers to mainframes) in his research 
work on pulsars and other phenomena in astro- 
physics. His son Jeffrey is a student at Prince- 
ton High School and carried out most of the 
tests of the compilers described in this article. 
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Joseph Н, Taylor and Jeffrey S. Taylor 
272 Hartley Ave. 
Princeton, NJ 08540 


accomplished by sequentially scan- 
ning the text lines that make up the 
program at the time the BASIC pro- 
gram is running (that is, at execution 
time). Each line is decoded to deter- 
mine the numerical or logical opera- 
tions desired, and the interpreter calls 


Our primary yardstic 
for comparing the five 
compllers was 
execution speed, and 
we used the speed of 
the Appiesoft 
Interpreter as the 
standard reference 
point. 


appropriate subroutines (within its 
own program code) to carry out the 
indicated operations. 

A much more efficient scheme, 
used in nearly all serious computer 
applications, is to use a compiler to 
translate the program’s logical struc- 
ture into code directly executable by 
the computer hardware. This object 
code (rather than the source code 


lines written by the programmer) is 
stored in the computer's memory at 
execution time. The program can run 
much faster than it could under the 
control of an interpreter because the 
scanning and decoding is done only 
once, at compilation time. 

In this article, we review five dif- 
ferent compilers designed for use on 
the Apple II computer, all of which 
were first marketed during the past 
year. One of them, the Integer BASIC 
Compiler by Galfo Systems, works 
only with programs written in Apple 
Integer BASIC. Although this lan- 
guage subset is not suitable for some 
applications —especially those in- 
volving extensive calculations or 
"number crunching” —it is eminently 
useful in others and produces ex- 
tremely fast and compact code when 
used with the Galfo compiler. In 
some time-critical applications, this 
speed advantage (typically 10 times 
faster than interpreted Integer BASIC 
and 15 or more times faster than 
Applesoft) might be very important. 

The other four compilers reviewed 
are Applesoft Compiler (Hayden 
Book Company), TASC (which 
stands for The Applesoft Compiler, 
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SINGLE BOARD 512KB WITH RS232-C 
IBM PERSONAL COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM+ and CI-PCM Memory Modules. 


ә Pin-to-pin compatibility. e Off the shelf deliveries. 

* Full one year parts and labor warranty. а Addressable as a contiguous block in 64KB increments thru 
в On-board parity with interrupt on parity error. 1 megabyte. 

CI-PCM without RS232-C CI-PCM+ with К5232-С 

SUA ЖҰ ue eese ust Een t 5875.00 БОДЕ МУ sisii 4 etse $895.00 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


` Chrislin Industries, Inc. 


31352 Via Colinas е Westlake Village, CA 91362 e ga. 991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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At a Glance 


Name 
integer BASIC Applesaft TASC Expediter |! Speed Star 
Compiler Compiler 
Type 
Compies These products compile programs written in Applesoft BASIC. 
integer BASIC 
Manufacturer 
Gaifo Systems Hayden Book Co. Microsoft On-Line Systems Southwestern Data Systems 
6252 Camino Verde 50 Essex SL 400 108th Ave, NE 36575 Mudge Ranch Rd. 10761, Suite E, 
San Jose, CA 95119 Rochelle Park, NJ 07662 Belleview, WA 98004 Coarsegold, CA 93614 Woodside Ave. 
Santee, CA 92071 
Price 
$150 5175 5160 5100 5135 
Format 
Two 5!A4nch floppy 5'A-inch floppy disk 514-inch floppy disk S¥-inch floppy disk 54-inch floppy disk 
disks [16 sector] [13- and | 4-sector [13-sector, can be (13- and 16-sector (1 &-sector): hardware key 
available) copied to 16-sector) copies provided) plugs into paddle port 
Lanquage 
6502 machine language 6502 machine language Compiled Applesoft 6502 machine language 6502 machine language 


Computer 
Apple Il or tl Plus, with 
32K or 48K bytes of 
memory and one disk 
dnve integer BASIC re- 
quired іт ROM or in іле 
Language Card at com- 
pág urne 
Documentatian 
30 pages: soft binder 
binder 
Warranty 
Money-back guarantee | 
for $20 fee 


Audience 


27 pages: three-ring 


Damaged disk replaced 


[source not provided) 


97 pages; tworing 
* padded binder 


If defective, will replace 
whin 12 months of 
purchase 


16 pages: paper cover 


Free replacement, if 
necessary, within 90 days ог refund within 30 days 


These products all require an Apple Ii or 1 Plus wath 48K bytes of memory. 
Applesoft in ROM or in the Language Card, and one disk drive. 


54 pages; three-ring 
padded binder 


Unconditional repacement 


Anyone wring programs in BASIC far me Apple 1 computer and needing mproved execution speed or security of source code 


—— 


from Microsoft), Expediter II (On- 
Line Systems), and Speed Star 
(Southwestern Data Systems). All of 
them compile programs written in 
Applesoft, a widely used BASIC 
dialect with good string-handling and 
graphics capabilities and full floating- 
point support. The object code pro- 
duced by these compilers generally 
runs 2 to 10 times taster than the re- 
spective programs being executed 
under the Applesoft interpreter, 


The Compilers and the Tests 

Each ot the compiler systems is fur- 
nished in machine-language form on 
one or two 5'A-inch floppy disks The 
Applesoft compilers are usable on 
any Apple II or ПІ Plus computer with 
4BK bytes of RAM (random-access 
read/ write memory) and one or 
more disk drives; the Applesoft inter- 
preter must also be present, either in 
ROM, the Language Card, or another 
16K-byte RAM card, The Integer 
442 
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BASIC Compiler requires 32K bytes 
of RAM and at least one disk drive, 
and the Integer BASIC interpreter 
must be present in ROM or in the 
Language Card at compilation time. 
The interpreter is not required at exe- 
cution time, so compiled programs 
can be run on machines without In- 
teger BASIC. 

Our primary yardstick for compar- 
ing the five compilers was execution 
speed, and we used the speed of the 
Applesoft interpreter as the standard 
reference point. We wrote (or 
adapted from the literature) eight 
benchmark programs, chosen to eval- 
uate different features of the BASIC 
language. Brief descriptions of each 
of the eight test programs are given in 
table 1, and full listings are presented 
in listings 1 through 8. Some trivial 
changes in syntax were required, of 
course, in copying the programs from 
Applesoft into Integer BASIC, but 
otherwise the identical programs 


were run under each interpreter and 
compiler, The first five programs test 
integer arithmetic, loops, magnitude 
comparisons, and array shuffling. 
The last three programs assess fea- 
tures not implemented in Integer 
BASIC: The ALPHA program tests 
string-array handling and string com- 
parisons, and MATINV and FFT test 
multidimensional array manipulation 
and some relatively complicated 
floating-point “number crunching.” 
Our experience shows that the exact 
choice of benchmark programs is not 
very important. The better compilers 
were superior (or at least comparable 
to the others) for ail of the programs 
tested. 

Other criteria besides execution 
speed are of interest to some users 
because of particular needs. One of 
the most important of these is the size 
of the resulting object-code program. 
In most cases, the compiled code is 
larger than the BASIC source pro- 


АМА 


8080, 280 
апа 6809 


Gives your application a head start 


AMX can save you lime and money, 
You can capitalize on our years of 
multitasking experience. Start your 
applicalion using a software executive 
proven with three years of fault-free 
operalion. 

Professional software designers 
use AMX as the starting point for their 
product and system designs. AMX 
shields them from Ihe difficulties of 
managing the micro, freeing them to 
concentrate on their application. 


SIMPLE OPERATION 


Complex control programs are 
divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
Tasks are written and tested separately 
and then combined to form a reliable, 
finished system. 

АМХ supervises the orderly execu- 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 


HARDWARE INDEPENDENCE 


AMX does not require a particular 
hardware configuration. You control 


your environmenl. You pick the VO 
method. You decide the preterred 
interrupt service technique lor your 
system. AMX will support your choice. 

AMX is fast, compact, and ROMable. 
Even though the AMX nucleus is less 
than 1400 bytes in size, il features rnul- 
tiple lask priorities, interlask message 
passing with prionty queuing, external 
event synchronization, and interval 
timing. 


CPIM is a trademark of Deomal Aesearch Corp 
ZBO is airademark 1 Zdog Corp 


Interface modules are available to 
allow AMX to be used with C, PASCAL, 
PL/M, FORTRAN and assembler. 

Access to CP/M’ disk files in real 
lime is possible using the AMX /О 
Supervisor. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality of 
our documentation. 

We deliver AMX source on diskelte 
to permit AMX to be moved to the soft- 
ware development system of your 
choice. Our liberal license agreement 
permils binary (object) distribulion 
without royalties. 


HOW TO ORDER 

A specification sheet and pnce lisl 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 8085, 280 
or 6809 processor). Add $25 for рові- 
age and handling outside USA and 
Canada. The standard АМХ Multi- 
tasking Executive package, including 
source code, is $800. 


AMX is the choice of professionals 
the world over. Make it yours, today. 


i KADAK Products Ltd. + 


206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5 Phone: (604) 734-2796 Telex: 04-55670 
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Program 
Name 


PRIME1 


PRIME? 


SIGAV 


KBAUD? 
SORT 
ALPHA 
MATINY 


FFT 


Applesoft Interpreter 


Brief Description of Program 
Execution Time 
(seconds) 


16.9 Generates all prime numbers less than 1060, 
using the “Sieve of Eratosthenes” algorithm 
(see "А High-Level Language Benchmark'' by 
Jim Gilbreath, September 1981 BYTE, page 
180). 

Generates all prime numbers less Ihan 1000, 
using the algorithm given by Charles Porter 
(see "Some More on Performance Evaluation’ 
by Carl Helmers, July 1950 BYTE, page 216). 
Signal-averager program, as might be used іп a 
laboratory data-acquisition system. Uses integer 
arithmetic. 

BASIC benchmark used by Rugg and Feldman 
(Kilobaud, October 1977, page 20). 

Sorts a list of numbers into ascending order. 


Sorts а list of words into alphabetical order. 
Inverts a 10 by 1D matrix. 


Computes the discrete Fourier transform of a 
64-point complex array. 


Table 1: Programs used in execution time comparisons. The times given are derived 
using interpreted BASIC. 


Listing 1: PRIMEI program computes all prime numbers from 1 to 1000. 


100 REM *do*okkodk&dx& kà xà kx x 

110 REM * PRIME] * 

120 REM EXEREERRE: 

130 HOME :MAX - 1000 

140 SIZE = INT ((MAX - 1) / 2) 
150 BS = CHRS (7) 

160 DIM FL$(500) 

170 INPUT "READY ? ";AS$ 
180 PRINT "START" + BS 

190 COUNT = 0 

200 FOR I = 0 TO SIZE 

210 FL$(I) = 1 

220 NEXT I 

230 FOR I = Г TO SIZE 

240 ТЕ FL*(I) = 0 THEN 330 
250 PRIME = I + I + 3 

260 K = I + PRIME 

270 IF K > SIZE THEN 310 
280 FPL*(K) = 0 

290 K = K + PRIME 

300 GOTO 270 

310 COUNT = COUNT + 1 

320 REM "PRINT PRIME” HERE IF DESIRED 
330 NEXT I 

340 PRINT BS + "STOP" 

350 PRINT COUNT;" PRIMES" 
360 END 
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gram and, therefore, requires more 
disk space and memory. In addition, 
each compiler system requires a run- 
time library of support routines to be 
present in RAM at execution time, 
The run-time libraries range from ap- 
proximately 2K to 4K bytes in size. 
For very long programs these code ex- 
pansion considerations may be of 
paramount importance. 

Each of the compilers provides a 
number of options from which the 
user can choose through a question- 
and-answer dialogue ог "active 
remark" (REM) statements included 
in the source code itself. (These active 
REM statements will be ignored, of 
course, by the BASIC interpreter; 
they are used to provide information 
to the compiler only.) Most of the op- 
tions serve to control the addresses of 
the object code and run-time library 
at execution time—for example, to 
avoid interference with Apple's high- 
resolution graphics pages or to allow 
several compiled programs to share 
some common variables and a single 
copy of the run-time library. Ав an- 
other option, TASC permits an active 
REM to declare any or all of the pro- 
gram's numeric variables to be in- 
tegers, without having to append the 
otherwise obligatory percent signs 
(%) throughout the source program. 
Because TASC (like the Hayden 
Applesoft Compiler, but unlike Ex- 
pediter II, Speed Star, and the BASIC 
interpreter) evaluates integer expres- 
sions using efficient 16-bit integer 
arithmetic, an integer declaration for 
all quantities used as integers can 
speed up program execution consid- 
erably. 


Ranking by Execution Speed 

The results of our execution speed 
comparisons are presented in figure 1. 
In all cases, the relative speed for a 
given compiler was obtained by 
dividing the Applesoft Interpreter ex- 
ecution time (given in table 1) by the 
time required to run the same pro- 
gram after compilation. As figure 1 
indicates, Galfo Systems’ Integer 
BASIC Compiler was the clear win- 
ner for the five programs that it was 
able to compile. Its generated code 
ran 1.5 to 8 times faster than that of 
any of the other compilers, 8 to 12 


Are you looking for a DATA БАЗЕ? 


ІНІН 


ШІП 2А А 


ШЕ 


IF YOU AREN'T A PROGRAMMER... 


.. Dur program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
computers — may generate powerlul busi- 
ness programs. Іп a short time, you can create 
a program and a data file that allows an opera- 
tor, using menu choices, to selectively . 

review records add records 

edit records delete records 

update records print out records 


QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file. 
l Create a screen of labels and headings 
using a full-screen editor 

2. Define data fields, including type and format 

3. Position data fields on the display by mov- 
ing the cursor 

4, Wnte equations that perform calculations 
on the displayed data 


Also of help to the non-proarammer is 
our report aenerator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
ош these features of REPORT GEN: 

Complete file printout 

Summary printout to your 
specifications 

One line per record, or 

Multiple lines per record 

Print from up to three related files 

Compute subtotals and totals 


Finally, there is MENU GEN, It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 


Circle 390 on inquiry card. 


GBS" 


IF YOU ARE A PROGRAMMER... 


. you need GBS. It is a powerful, fully pro- 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program, Use one- 
tœone, one-to-many, or тапу-іо-опе rela- 
lionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 


GBS uses disk space well by compress- 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 


When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds. 


You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS to execute your appli 
cations and those crealed using the 
GEMerator programs extremely rapidly. 


You may construct screens with a full 
screen editor. Later, your programs will dis- 
play these screens wilh a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields ina record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


QUICK GEN™ 
REPORT GEN™ $150 
MENU GEN" 
CONVERT 


THE BEST DATA BASE SYSTEM 


GBS 


IS READY TO DO YOUR JOB 


$300 
$125 


$ 75 
$ 60 


START USING GBS NOW. 


GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televideo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you аге now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utilily 
CONVERT. 

You can order GBS wilh confidence 
because we guarantee it! ПІ GBS isn't all 
we say И 15, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
slore manager he may be a participating 
GBS dealer. 


Call Today 
Contact us today for additional infor- 
mation or to take advantage 
of our special 30 „a 
day Money Back 9 
Guarantee. 


GBS — it's the best 
business decision 
you can make, for 
today and for the 


future. 


QUALITY SOFTWARE 
6660 Reseda Bilyd., Suite 107 
Reseda, CA 91335 (213) 344-6599 
“CP M s a registered trademark nt Digtal Research 
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Listing 2: PRIME2 also computes all prime numbers from 1 to Listing 4: KBAUD tests BASIC operations including integer 


1000, arithmetic, subroutine call, and magnitude comparison. 
100 REM KkEKKKKEEKE 100 REM RAEEEKKKKEKESR 

110 REM * PRIME2 * 110 REM * KBAUD? * 

120 REM  *****ikkkk 120 REN "tese 

130 HOME :L = 1000 130 HOME 

140 BS = CHRS (7) 140 B$ = CHR$ (7) 

150 INPUT "READY ? ":AS 150 INPUT "READY 7 ";А$ 
160 PRINT "START" + BS 160 PRINT "START" + BS 
170 DIM А%(1001) 170 K = 0 

180 FOR I = 2 TOL 180 DIM M(5) 

185 А% (І) = 1 190 K- K-* 1 

190 NEXT I 200 A=K/2*344- 5 
200 X = 2 210 GOSUB 280 

210 IF 2% X > L GOTO 230 220 FOR L = 1 TO 5 

220 FOR I = 2% X TO L STEP X 230 M(L) = A 

222 A&(I) = 0 240 NEXT L 

224 NEXT I 250 IF K < 1000 THEN 190 
230 X= X + 1 260 PRINT B$ + "STOP" 
240 IF X = L THEN 270 270 END 

250 IF А%(Х) = 0 THEN 230 280 RETURN 


260 GOTO 210 

270 PRINT B$ + "STOP" 

280 FOR I = 2 TOL 

290 IF A%(I) < > 0 THEN PRINT I 
300 NEXT I 

310 END 


Listing 3: SIGAV generates a simulated periodic waveform and, Listing 5: SORT performs a sort of numbers into ascending 
using integer arithmetic, computes the average shape of the order. 


wave. 
100 REM ISZSAERIZEL 100 REM EZZSEZXZZEZZE 
110 REM % SIGAV * 110 REM * SORT * 
120 REM RAKKKKEKKEK 120 REM *ckok c ck kk X 
130 HOME 130 HOME 
140 PRINT "GENERATING DATA" 140 INPUT "READY ? ":А5 
150 DIM D(4096) ,P (20) 150 BS = CHRS (7) 
160 FOR I = 1 TO 4096 160 PRINT "START" + BS 
170 D(I) = 0: NEXT I 170 DIM А(411 
180 FOR I = 3 TO 4096 STEP 7 180 X - 17 
190 D(I) = D(I) + 1 190 FOR I - 1 TO 40 
200 NEXT I 200 X = X * 37 
210 BS - CHRS (7) 210 X = X = 100 * INT (X / 100) 
220 INPUT "READY ? ";А5 220 A{I) = X 
230 PRINT “START” + BS 230 NEXT I 
240 GOSUB 1000 240 N = I 
250 PRINT BS + "END" 250 S = 0 
260 FOR I = 1 TO 7 260 FOR I = 2 TON 
270 PRINT P(I) 270 IF А(І ~ 1) < = ACI) THEN 320 
280 NEXT I 280 2 - A(I - 1) 
290 END 290 A(I = 1) = A(T) 
1000 БЕМ  ** kde khe e de de he dee he ed Я 300 A(I) = 7 
1002 REM * SIGNAL AVERAGER * 310 8 = 1 
1004 РЕМ %ХхХХАЕКЕКкКХхАкА КАК к ЕКЕН 120 NEXT I 
1010 FOR I = 1 TO 7 330 IF 5 = 1 THEN 250 
1020 P(I) = 0 340 PRINT BS + "STOP" 
1030 FOR J = 0 TO 4089 STEP 7 350 K = 0 
1040 Р(І) -Р(І) + D(I + J} 360 FOR I = 1 TON 
1045 NEXT J 370 PRINT ТАВ( 12 * K + 1) ;А({І); 
1050 NEXT I 380 K = К + 1: IF К < 3 GOTO 410 
1060 RETURN 390 К = 0 
400 PRINT 
410 NEXT I 
420 END 
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CHASE реа | 
| ] | 5% = AIRBILL | 


Now you can computerize your business forms 
and input screens without all that tedious. time 
consuming programming. 

With ZIP™ it's going to seem almost too easy. 


Just “paint” the screen. 

To prepare an input screen or output form. 
just move the cursor around the screen and type in 
text, prompts and data field names exactly where 
you want them. Use “@" to print or display values. 
use ";" for input fields. 

When the screen looks like the format you 
want, type “/5" and what you see is what you'll get. 
In seconds, ZIP writes all the program code 10 
recreate the format on the screen or on paper. 

Апа you can use the ZIP code immediately 
just by adding a single line to your main program: 
GOSUB xxxxx in BASIC, DO Formname in 
dBASE П. 


ZIP is quick and friendly. 

ZIP runs on virtually every 8-bit micro known 
to man, and your terminal continues to work the 
way it did (tab, arrows, etc.), so you don't have to 
learn or unlearn anything about your equipment. 

Commands are typed (no control codes}, so 
you or your secretary can breeze through input 
screens and output forms up to 88 lines long and 
have ZIP whip out the BASIC or dBASE П code. 

The ZIP Talker™ а line at the bottom of the 
screen, always tells you exactly where you are. And 
Help is just two keystrokes away. 


Now MBASIC really ZIPs. 


The MBASIC version goes further and gives 
your programs the same screen handling character- 
istics that ZIP has, by writing a piece of itself in 
MBASIC so that you can use it in any of your 
programs. 

The operator can use the arrows, etc. during 
data entry and conveniently jump back and forth 
between the input fields. 

You can specify field lengths, or let ZIP default 
to the available space. Either way, text and prompts 
are protected no matter what kind of terminal you 
have, so the operator can't write over the fields 
and prompts. 
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"EODEM 


NEW CUSTOMER | 


neela e Fa ka қ 


| , (5% да: = i 
CUSTOMER NAME: ¡Customers 
MAIL ADDRESS: А 
E ОТҮ: GAddr2$ 
“STATE: (А4435 
‘SHIP ADDRESS: ;Add 


CITY: | | 
STATE: ;Addró$ ^ TIP: 224р215. 
DISCOUNT CATEGORY: ;Rofel Jn 


mE CODE FOR THIS. NEW CUSTOMER (5 @CustCode. 


ЖА Р fe DATE: @ Date 


ow 7, ol 3 


You get the MBASIC code for a “Talker” that 
you can use 10 pretty up your program prompts. 
And easy. one-line data validation is built in. 


Join thousands of users ZIPping along. 

All you need is ап &-bit micro with CP/M or 
MPM, 48k of memory and a 24x80 ASCII or ANSI 
terminal (Osborne | and 56k Apple okay, too). 

The MBASIC and CBASIC versions are 5160) 
each ($225 for both) plus $7 shipping (VISA. 
MasterCharge or money order). The dBASE II 
version is available alone from Ashton-Tate 
(213-204-5570), or we'll sell vou dBASE П with 
ГАР for $650. For more information. contact Nexus, 
3455 Wilshire, Suite 802, Los Angeles, CA 90036. 

Or if you'd like to end the paper chase 
sooner, just cal! 800-227-3747. (11 С alifornia. call 
213-937-0554, add 6% tax.) 


from Nexus 


The man-machine connection. 
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COMPILERS: 
G 
GALFO 6 


MICROSOFT m 
(INTEGERS? iom 


ON-LINE 
SYSTEMS. 


HAYDEN 


SOUTHWESTERN , 


DATA SYSTEMS b 


INTERPRE TERS: 


RELATIVE SPEED 


INTEGER |. 
BASIC 


APPLESOFT 4----4----А----А-----А----А----А----А 


PRIME1 PRIME?  SIGAV XBAUD7 SORT ALPHA  MATINV ЕЕТ 


TEST PROGRAM 


Figure 1: Relative speed of eight test programs when run directly with the Apple com- 
puter interpreters and after compiling them with each of five compilers. The speeds are 
normalized to a value of 1.0 for the Applesoft interpreter. Two sets of data are given for 
the Microsoft compiler; those denoted by lowercase m were obtained by including an 
Integer declaration for all numeric variables used as integers. 


М an = — 
sii gium US. 


The SA? is а robot developed for the educahonal market, and has 
been designed fo meet a requirement for a robot which will emulate, 
in behaviour and physical attributes, larger industrial robots 


The arm can access 360° with a reach of 18 inches and a maximum 
ift of А 


The Syntheasy 


A low cost speech unit complefe with 
Votrax speech output chip, unlimited 


vocabulary, power supply, speaker 


and case, all for only - 


$120 


For further infoemation contaci 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91324 Ta! (213) 993-4603 
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times faster than interpreted Integer 
BASIC, and 14 to 18 times faster than 
interpreted Applesoft BASIC. On the 
other hand, Integer BASIC does not 
allow string arrays and cannot be 
used easily for such purposes as in- 
verting a matrix, computing a Fourier 
transform, or handling accounts-re- 
ceivable-type functions. Such tech- 
niques as these, used frequently in 
scientific, statistical, and business ap- 
plications, are better dealt with by 
Applesoft BASIC. 

Of the Applesoft compilers, Micro- 
soft's TASC produced the fastest code 
by a substantial margin for those pro- 
grams with which its Integer option 
could be used effectively. The Hay- 
den Applesoft Compiler and Ex- 
pediter II were closely grouped in sec- 
ond and third place, followed by 
TASC (without invoking the Integer 
option) and Speed Star. For programs 
requiring floating-point calculations 
(such as MATINV and FFT), the per- 
formance of the compilers was more 
uniform, largely because all of them 
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DON'T PAY MORE 


THAN YOU HAVE TO FOR YOUR 
CP/M? AND IBM? SOFTWARE! 
AND GET TOLL-FREE TECHNICAL 
SUPPORT TO BOOT! 


CP/M IBM 


dBASE 11 |WORDSTAR | SUPERCALC |CROSSTALK| | SPELLGUARD | WORDSTAR | SUPERCALC 


CALL! $279 $199 


ASHTON-TATE | MICROPRO MICROPRO | SORCIM 


EASYSPELLER | MAILMERGE | CONDOR 
| 29-11 


$509 


MICROPRO | CONDOR 
TIM Ili 


DIGITAL 
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Listing 6: ALPHA performs a string comparison and sort. 


100 REM ziii 

110 REM % ALPHA * 

120 REM *kk*k* ЖЕЖ ЖЖ 

130 НОМЕ 

140 BS = CHR$ (7) 

150 INPUT "READY ? ";AS 

160 PRINT "START" + BS 

170 DIM A$(40} 

180 FOR I = 1 TO 40: READ AS(I) 
190 IF AS(I) = "777" GOTO 210 
200 NEXT I 

210 N = I 

2208 20 

230 FOR I = 2 TON 
240 IF AS(I- 1) < 
250 25 = AS(I- 1) 
260 AS(I - 1) = A$(T) 
270 AS(I) = 2S 

280 S = 

290 NEXT I 

300 IF 6 - 1 THEN 220 

310 PRINT BS + "STOP": PRINT 

320 K = 0 

330 FOR I = 1 TON 

340 PRINT TAB{ 12 * K + 1);AS(I!); 
350 K = K + 1: IF K « 3 GOTO 380 


- AS(I) THEN 290 


360 К = 0 
370 PRINT 
380 NEXT I 
390 END 


400 DATA  NOTE,THAT,THE,ORDER,OF 
410 DATA  SORT,CAN,BE,CHANGED,FROM 
420 DATA  ASCENDING,DESCENDING,BY 


430 DATA MAKING,GREATER, THAN, TEST 
ГЕС gives 440 DATA IN,LINE,LESS,ALSO,SAYS 
450 DATA  REPEAT,LOOP,FOUR,T TIMES 


БОО the best - - E 
in networks... 


with TurboDOS" Listing 7: MATINV inverts a 10 by 10 matrix. 


With CP/M* compatible TurboDOS and MuSYS 


network slave boards you can turn any Z80-based, DU d mn 

S-100 system into a superior multi-processor, multi- А АИ У o ate 

user network. nae am * 

TurboDOS is faster than CP/M for system func- 

tions. TurboDOS supports larger files (134 MB) and rm ee. Cope dm. 415) , C (15, 151 
disks (1048 MB) and, unlike CP/NET*, it's compatible : 


160 BS = CHRS (7) 
170 HOME :NN = 10 
180. PRINT "GENERATING 10 X 10 MATRIX" 


with nearly all 2.2 applications software. Many fea- 
tures which are optional, extra cost or not avallable at 
al! in CP/M are standard with TurboDOS. Add a 


E 5 = М 
MuSYS NET/82* and you've got a complete, hard- aan ‘et. т) # ^— prs зімі че р 
ware isolated network slave including 280А CPU, 210 B(I,J) - A(I,J): NEXT J 
two serial ports and many other advanced features. 220 NEXT I 
For special applications an additional bank of 64K 230 INPUT "READY ? ":AS 
memory is available. 240 PRINT "START" + BS 
Expand your S-100 system economically with MuSYS 250 GOSUB 10000 
now! Ask for all the facts on TurboDOS and our ex- 260 PRINT BS + "STOP" 
panding line of network slave boards. 270 PRINT "CHECKING RESULTS ..." 
(Generous quantity/dealer discounts available.) 280 FOR J = 1 TO NN: FOR K = 1 TO NN 
*TurboDOS и a trademivk of Software 2000, Inc, CP/M and CP/NET are trademarks 290 686 = 0 
Gl Dighal Research nc. МЕТ? Н b frleark ot MSYE Com. 300 FOR М = 1 TO NN 


1451 Irvine Blvd., Suite 11 310 S = S + A(J,M) % B(M,K): NEXT М 
S S Tustin, CA 92680 320 C(J,K) 58 
(714) 730-5692 330 NEXT K: NEXT J 


Specials í Аде тсс TWX: 910-595-1967 Listing 7 continued on page 452 
ae rs CABLE: MUSYSTSTN | Р 
Campuhe Сосќёгепсе and Exlvbiion 14-1 
АА Mint/MICTORE — baneytona номн Anateen, Свога 


Sea ия at Booths 5013, 5015 


Сігсів 333 on inquiry card. 


THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer business is predicted to grow from its present $10 billion to $100 bllilon bafore 1990! Imagine Ihe 
possibilihas this opens for you! No matter where you live, i! you're starting up ог presently in business, no other industry offers 
you more opportunities! 


Now, finally, all the inside information you need lo secure a prosperous future in this dynamic industry is available in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense informalion source. compiled by our inquisitlve research 
team, aided by a panel of experts and business people irom all areas of the computer industry! 


We present the inside story of more than 100 lucrative computer businesses you can enter, where you'll find the real 
opportunities for the eighties: from one man operalions hke Programming Author, Word Processing Center or Consuiting, to 
Systems House, Service Bureau, Computer Store etc! Many at Ше or no investment! All the invaluable facts and figures: 
How to start, Capital needs, Profit estimates and Margins, How to Sel! and Market, How missing lechnical or business 
experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own! 


We'll show you inside tricks, like how іс never again pay retall for computer products and consumer electronics, even for 
one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone 
will more than pay for the manual! You'll read actual case histories of other computer entrepreneurs, so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Lel us 
show уау how to lake the first crucial steps! 


Order now and lake advantage of our limited Introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the 
industry ), both for only $29.95! You must be convinced on how easy you can strike it rich in the micro computer business + or уои 
may return the manua! for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 


EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has ihe answers to all your questions about 
selecting, starting and auccestully running a computer business! There has never been such a 
comprehensive collection o! know-how and information about ts business іп ane pisce! Ali Ihe 
facts you need to plan and acheive your gosls in easy-to-follow, step-by-step instructions! 


These are some of the 100-plus businesses covered in PART ONE of the manual, wilt the 
facts оп How to start and run, Start-up Cast | Even how to operate on a shoestring ), What profils 
to expect. Wholesale prices, Mark-ups. Suppliers, future outlook, case histories lor each, гіс: 

Systems House, Soltware Author | who lo sell to and who to avoid ), Service Bureau, Sont- 
ware Publisher ( How ta find programs that sell. Word Processing Service, Consulting and Con- 
sultant Broker ( use your skills or those of others, make 5150 - 51000 a day!), The incredibla 
Games Business, Computer Store ( Franchises Pro and Contra, or a low inventory store іп your 
home! ), OEM, Hardware Mfg, Daia base and Teletext Servica ( big prospects! ), Used Com- 
pulers, Repairs, Reni-A-Computer, Promote Festa and Trade Shows, Turnkey Systema, 


Bartering, Mail Order, Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop. Custom Enginaering, The 
highly profitable Seminars and Training Business, and many more! 


Many new ideas and ground floor opportunitliss! Interviews and success atories on companies of all sizes! Privy info on the profits made: How same 
computer store operators net 5100 - 5250.000! 1 816 known outfits that made their owners ті Шопвігез, one of these low-key companies, making simple boards. 
went from all ta $20,000,000 and 100 employees in four увага! Programmers that make $300,000, Thousands of micro millionaires іп the making, atc’ 


Whatever your goal is - Silicon Уаһау Tycoon. or just a business at home - wa guarantee you'll find a business Io suit you - or your money back! 


PART TWO o! me manual is loaded with the know-how and "streetfighting" savvy you need. both as a novice or business veteran, to get started, to stay 
and to prosper in Ihe ітісто compuler business! А goldmine of information in clear and easy-to-use instructions How to prepare your Business Plan, Outside 
financing, The mistakes you must avoid, How to hire and manage employees, (Incorporation | when. and how to do it cheaply ), Surviving bad times, Record 
Keeping. how (о estimate your market belore you start. Use multiple locations to maximize profits, how to promote and stay steps ahead of the competi- 
tion! How to gel free sdvertising, free merchandise, free advice, Power negoltisling with suppliers 10 double your profit margina, etc! Even how (о keep a 
present job while starting a business part time! 


Don't miss thia opportunity іс be рагі of trus great іпдилігу - the next success story could be yaur own! Order the manual loday! Part one and two, 


bound in а deluxe ring binder. where yao can also collect our newsletter ( free for six monthe with the manus! - в 532.50 value! | - all for only 529.95! 


Order by phone (Credi cards oniy), or use the coupon: 


Inm À 


Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO. 
PO BOX 5533, Grand Central Station, New York, N.Y. 10017 


Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, and ihe six month free subscription 10 

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
All for only $29.95, plus 53 іс: postage/handling ( NY resi- 
denis: add 52 54 for sales lax ) I! ! decide not to keep the 
manual, | may return и within 30 бвүз lor в full refund. 


THE COMPUTER ENTREPR 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 


You're always attuned ro the industry, and your 
manual кері up-to-date, with our newsletter! Each issue has 


CALL TOLL FREE! 
CHARGE IT! 
Credit Card Orders 
( MC, VISA only ) 


the 181691 business news, ideas, new suppliers, our in- accepted 24 hours/day NAME: 
dispensible "watchdog" column on profits. discounts 1 
(don't miss тіа 5 promos. like recently when top video moni -800-227-3800 ADDRESS: 


Ask far extension 1136 


іп California call 
1-800-792-0990 


tor sold af 580 - that’s hal! wholesale, one third af the relnii 
price! ), [he competition. the big denis. eic! Feature stories 
wilh start-up into and case histones on new micro bual- 
nesses! 


CITY. STATE, ZIP: 


You'll gel invilations 10 trade shows and conventions ^ CARD» 

the usage о! our advisory service and our diacaunt buying EEUU 

service for your purchases! oe Exp. Dale: 
You li find many items in our newsletter that will save = —À 

you the соя! of your manual many limes over! SIGNATURE: 


B91 


ИИИИИИНИПИЕИИНИИНИНПППИНИНИПНИИНИІННІН 


Е 1882, THE COMPUTER ENTREPRENEUR 
Circle 505 on inquiry card. BYTE September 1962 
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Circle 107 on Inquiry card. 


Listing 7 continued: 


340 PRINT : PRINT "DIAGONAL OF PRODUCT:" 
350 FOR I = 1 TO NN 
360 PRINT I; TAB( 6);C(I,I) 
370 NEXT I 
380 END 
10000 REM хк К КККК К 
10010 REM % MATINV SUBR * 
10020 БЕМ  *l*xdkkdwkkkkk 
10030 DET = 1 
10040 FOR K = 1 TO NN 
10050 AM = 0 
10060 FOR I = K TO NN 
10070 FOR J - K TO NN 
10080 IF ( ABS (AM)) » ABS (A(I,J)) GOTO 10120 
10090 AM = A(I,J) 
10100 IK(K) = І 
10110 JK{K) = J 
10120 NEXT J: NEXT I 
10130 IF AM < > 0 GOTO 10150 
10140 PRINT "ZERO MATRIX -- ABORT": END 
10150 I - IK(K) 
10160 IF I - K GOTO 10220 
10170 IF І < К GOTO 10060 
10180 FOR J = 1 TO NN 
10190 S = A(K,J) 
10200 A(K,J) = A(I,J) 
10210 A(I,J) = - 8: NEXT J 
10220 J = JK(K) 
10230 IF J < K GOTO 10060 
10240 IF J = K GOTO 10290 
| | 10250 FOR I = 1 TO NN 
10260 S - A(I,K) 
10270 A(I,K) = A(I,J) 
10290 FOR I = 1 TO NN 
If you know anything at all about Com- IY "s als асе AM 
puter Furniture and Accessories, you 10320 р ше EU (I,K) / 
know that we bend over backwards to ТЗП TUR T= ims 
make our customers happy. That's | 10340 pon 3 1 e sd 
why we'll modity our standard line of 10350 ІРІ = В СОТО 10380 
computer desks and accessories іо | 10360 IP у = к сото 10380 
meet your special requirements. With 10370 A(L,J) = А(І,Ј) + A(I,K) * A(K,J) 
custom tops and desk configurations, 10380 NEXT 1: NEXT I қ j 
special data shelves, micro shelves, | 10390 FOR J = 1 TO NN 
risers, keyboard recesses, cable cut- 10400 IF J = K GOTO 10420 
outs and paper slots, as well as custom 10410 A(K,J) = А(К,Ј) y AM 
paint and top laminate colors. ALCF&A | 10420 NEXT J 
you get all this plus durable construc- | 10430 A(K,K) = 1, / AM 
tion, reasonable cost, and personal 10440 DET s DET * AM: NEXT K 
service. More 10450 FOR L = 1 TO NN 
than ever, 10460 К = NN - L 41 
CF&A is aim- 10470 J - IK(K) 
ing to please. 10480 IF J < = K GOTO 10530 
10490 FOR I = 1 TO NN 
10500 S = A(I,K! 
Computer Furniture and 10510 A(I,K) = - A(I,J) 
Accessories 10520 A(I,J) = S: NEXT I 
515 West 132nd Street 10530 I = JK(K) 
Gardena, CA 90248 10540 IF I < = К GOTO 10590 
(213) 327-7710 10550 FOR J = 1 TO NN 
10560 S = A(K,) 
10570 A(K,J) = - A(I,JT) 
10580 A(I,J) = S: NEXT J 
Houston Warehouse: 10590 NEXT L 
Hamilton and Associates 10600 RETURN 
8050 EI Rio 
Houston, TX 77054 
(713) 741-1505 
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PRINTS LIKE А DAISY...COSTS LIKE А MATRIX. 


Integral Data Systems introduces the spacing, text justification and, of course, 
only low-cost dot matrix printer on the software compatibility with our more 
market that features Maisey™ printing. expensive Prism Printer?" line. 


Maisey printing is a technique that The Microprism Printer is the 
allows you to produce correspondence- perfect system mate that can handle 
quality text approaching that of more all of your printing requirements. . . 
expensive daisy-wheel printers, but at it's the best of both worlds. So if 
much faster speeds. you've been waiting for the price of 
How fast? With Microprism Printer’s™ daisy-wheel printers to come down, 
dual speed capability, you can output or the quality of dot matrix to go up, 
at 79срѕ in correspondence-quality now is the time to check out the 
and li0eps in high-speed data mode. exciting new Microprism Printer from 
And it also features sharp, high-density Integral Data Systems. 
graphics in an 84 x 84 dpi format. Stop in at your local dealer today 
You'll get cleaner, crisper output and ask for a demonstration. If you 
than you ever thought possible in a need the name of the dealer nearest 


е pass, — you, call us toll-free at (800)258-1386. 
Other standard features of the Or write Integral Data Systems, 
Microprism include proportional /%; Milford, NH 03055. 


MICROPRISM™ $)... Data Systems, Inc. 


Microprism Printer, Prism Printer and Malaey 
are registered trademarks of Integral Data Systeme, 
Circle 237 on inquiry card. Mitford. KH. 


Circle 450 on inquiry card. 


keeps you in step with 
the fast-paced, dynamic 
world of COMPUTERS! 


55 Advanced Computer 
—.. Programs In BASIC 
А comprehensive collec- 
tion of ready-to-run pro- 
grams for the TRS-80 
Level II with 16K and 
olher BASIC computers: 
mathematics, business, 
persanal management, @ 
game. and simulation [ 
programs. 252 рр., 78 il- 
lus. Hardbound. Pub- 
lisher's List 516,85. Order 
No. 1295. 


Programming Your 

Apple П" Cumt 4 
А must-have sourcebook 
for avery Apple П owner or | 
prospective owner. Con- 
lains all the how-to's for 
getting the mast perfor- 
| тапса оці of your ma- 
china with the least 
amount of tima and pro- 
gramming effort. 300 pp.. 
39 illus. Hardbound. Pub- 
lisher's List $15.95. Order 
No. 1394. 


Microprocessor 
interfacing 
Complete and up-to-date 
guide lo the newest con- 
РА figurations in micro- 
^ processor/microcomputer 
esign; shows how to 
apply digital techniques 
for a wide range of elec- 
tronic purposes. For ex- 
perimenters and pro- 
grammers. 252 pp.. 263 il- 
lus. Hardbound. Pub- 
lisher's List $13.85. Order 
No. 1386. 


How To Gel 
Started With CP/M 
Practical introduction to 
Control Program/Monitor 
| (CP/M), a system thal pro- 
vides more efficient man- 
agement of your software 
and hardware resources 
... Shows you how lo gal | 
programs from disk, tape. 
от paper into the computer | 
where you can uss them! 
140 pp., 12 illus. Hard- 
bound. Publisher's Lis! 
$14.95. Ordar No. 338. 


Free Catalog Available 
Dealer Inquiries Invited 


i TAB BOOKS Inc. ; 


Blue Ridge Summit, PA 17214 


| Send the following books: | 
\ Мо. Мо. Мо, Мо. | 

Check enclosed in tha amount of $ 

For Chargé orders, сай Toll Fisa 8 
1 B00-233-1128 (Pennsylvania. Alaska, 1 
1 Hawaii, call direct: 717-794-2191) il 
қ Visa Mastercharge І 

Acct. No. Expires: 

Signature d 

Name E) 
1 Address 

City Н 
Il State Zip Й 


HY LDM.982 
EID III TTE 
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Listing 8: FFT computes the discrete Fourier transform of a 64-point complex array. 


100 
110 
120 
130 
140 
150 B 
160 М 
170 P 
180 
190 D 
200 D 
210 
220 
230 
240 
250 
260 J 
270 A 
280 B 
290 
300 
310 
10000 
10010 
10020 
10030 
10040 
10050 
10060 
10070 
10080 
10090 
10100 
10110 
10120 
10130 
10140 
10150 
10160 
10170 
10180 
10190 
10200 


КхижхҰй 
REM * FFT * 
REM Khaekkke 
DIM 011024):15 = 
HOME : PRINT 
CHRS (7) 
64: PRINT "LENGTH:" 
= B: PRINT "PERIOD:":P 
FOR I = 1 TO NZ:J = I + 
(J) = SIN (6.283185307 
(J + 1) = 0: NEXT I 
INPUT "READY ? ";AS 
PRINT "START" + BS 
GOSUR 10000: 
PRINT BS + "STOP" 
FOR I = 1 TO NZ f 2+1 
I+ I-11 
D(J) 
D(J * 1) 
PRINT I; ТАВ( 4);А; 
NEXT I 
END 
REM 
REM 
REM 
REM 
PO = 2:P3 = 
FOR I3 = 1 


REM 


* l 


пни 


ТАВ 


Xckkok ek kk k 


* FOUR] * 
kkkkkkkk* 


PO * N2:R3 
TO P3 STEP 

IF I3 > - R3 GOTO 10 
TR = D(I3):TI = D(I3 + 
D(I3) - D(R3) :D(I3 * 1 
D(R3) = TR:D(R3 + 1) = 
Рі = INT (P3 / 2) 

ТЕ R3 * = Pl GOTO 10 
АЗ = R3 - Pl:Pl = INT 

IF Pl > = PO GOTO 10 
R3 = R3 + Pl: NEXT I3 
Pl - РО 

IF Р] > = P3 THEN 


"GENERATING DATA" 


: М2 

"ҸЕ = 
I =- 1 
* (I-1) / PI 


NZ /P 


REM CALL FOURI[D,NZ,IS5] 


( 20) ;B 


= 1 
Р0 
100 
1) 
) = 
T4 


D(R3 + 1) 


140 
(Pl / 2) 
110 


RETURN 


P2 = Pl + Pl:TH = 6.283185307 / 
S = SIN (0.5 * TH):ZR = 
WR = 1.0:WI = 0.0 

FOR Il = 1 TO Pl STEP PO 


~ Ж. 


(IS ЕРІ) 
* 5:7І = 


5ІМ 


10210 
10220 
10230 
10240 
10250 
10260 
10270 
10280 
10290 
10300 
10310 


FOR ІЗ - 
10 = I3:Jl = JO + PL:T 
+ 1} 
+ 1) 
I3 


D(JO + 1) 


tl H 


ZR - WI * ZI 
ZR + TR * ZI 


Text continued from page 448: 


call on subroutines within the Apple- 
soft interpreter for floating-point op- 
erations and especially for evaluating 
functions such as SOR, SIN, and 
LOG. For programs that use these 
functions, Hayden and Expediter II 
came out in the lead, marginally 
ahead of TASC, with Speed Star 
again bringing up the rear. 

Compiled versions of very long 
programs, particularly if many vari- 


WR * D(Jl + 1) + WI * D(J1):D(J1) = 


Il TO P3 STEP P2 


R= WR * D(J1) - WI * D(J1 + 1) 


D(JO) - TR 


- TI:D(JO0) = D(JO) + TR 


D(JO + 1) + TI 


+ WR 
+ WI 


ables are used, will generally exhibit 
an even faster relative speed, com- 
pared to the interpreted BASIC ver- 
sions, This is because interpreters 
have to search through tables for 
variable names and line numbers 
whenever they are encountered dur- 
ing program execution, The com- 
pilers, on the other hand, perform the 
necessary lookups only at compila- 
tion time, inserting the appropriate 
addresses into the object code. We 


Es 
257 


um 


- opt te 
| 
zi 4 
- I 7 Я 
== | P I 
г 
i 


n your - 


As they walk and move about, 
your operators build up a static 
charge. 


Just by taking a couple steps 
across the floor in a well air- 
conditioned room, they can 

generate 5,000 volts or more. 


Or, in the wintertime, 10,000 
volts or more. 


Static can also be generated 
just by sitting down in a chair. 


And if the operator's next move 
is to touch one of your termi- 
nals, the result can be a blank 
screen, erratic data, 

spewing paper, 
or an altered 
memory. 


Another result 
can be 
annoyed 
customers. 


ЭМ Static Control Floor Mats create 
an island of protection. 


rators making - 
йер ен шеді 


But, for less than the cost of a 
single service call, you can 
effectively control static at 
every terminal, every 
word processor and 


4 


microprocessor- a 


based unit, „ = 


With 3M Static 
Contro! Mats, you 
keep static from 
coming between 
you and your 
customers. 


3M Static Control Floor Mats 
and Hunners create inexpen- 
sive islands and pathways of 
protection around and be- 
tween sensitive areas. Static. 
charges drain harmlessly from 
operators and other personnel 
as they walk, stand or sit. 


Available in a choice of colors, 
and in many sizes, 3M Static 
Control Mats are carefully 
engineered for performance, 
comfort, durability, ease of 


| 
Е = i 
i 


cleaning and safety. For standing 
and sitting applications. 


Send the coupon for a free 
catalog and more information. 


Send coupon to: Data Record- 
ing Products Division/ 3M, 
223-5N, 3M Center, St. Paul, 
MN 55144. Or, if you've 
already put up with static 
problems too long, сай 
this toll-free number for 
the name of a distributor E 
or dealer near you: t 
1-800-328-1300. 


Free catalog shows 3M's complete 
selection of mats and runners. 


н Щн ЩЩ ЕЩ нн Щн Ще M ]J 


Mil. аа | 
| COMPANY |. LL | 
міне. 2. 
| CITY STATE ZIP | 


| Машо: Data Recording Products Division/ 3M, | 
223-5N 3M Center, 


See... 1. 


3M Hears You... 


Сігсіз 512 on Inquiry card. 


Circle 510 on inquiry card. 


HOT PRICES! 
FAST SERVICE! 


—— 


ls " ni 


disti , 
/ ASS CN 
SuperBrain Il == 


Model List Qur Price 
SB 11 350K byle $2495 $1875 
SB |i QD 750K $2995 $2250 
SB 11 SD 1 4mb $3495 $2750 


NEC 


* Low prices, big features 

е Color output 

a Real time clock 

e CP/M compatible • 5 function keys 
Model List Qut Price 
PCBODIA Computar $995 $735 
PCBO12A 1/0 with 32K $649 $475 
PC8031A Dual 5747 drives 5995 5735 
ALTOS Computers Call tor Price 
NORTHSTAR Compulers Call for Price 


PRINTERS 


Modal Lis! биг Price 
NEC 80234 5795 5479 
Okidata Microline 52А $649 $474 
Okidata Microline 834 $095 $724 
Okidata Tractor Option $65 $59 
C Moh 8510 ProWriter $795 $530 
C {toh F- 10 40cps $1995 $51449 
NEC 3510 or 3530 $2295 $1869 
NEC 7710 85232 55cps $3085 $2375 
NEC 7730 parallel 55 cps $3085 $2375 


| MODEMS | 


Hayes Micromodem 1 l/Apptg 5379 529) 
Hayes Smarimodem 5279 5219 
САТ Acoustic 5190 5149 
0 CAT direct connect 8194 5159 


‚ TERMINALS 


Call for Prices 


Wordstar for Apple $220 
Wordstar lor CP/M $295 
MailMerge S89 
CalcStar $175 
SuperCaic $195 
VisiCalc for Apple $185 
dBase 1! $475 
Spetlguarr $157 


APPLE ITEMS - 


Z-80 Soltcard w? CP 7 & manual 5285 
16K RAM Card $139 
80-column Card ( Videoterm] $225 


To Order Call (205) 362-3398 
Mail & telephone orders only. Mastercharge, 
VISA add 3%. Sorry, No COD 


PACIFIC 
COMPUTERS 


Division of Міске! & Assoc 


11056 Palatine М. 
Seattle, WA 98133 
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note, however, that the relative speed 
rankings among the compilers is ap- 
proximately the same because each 
compiler gains equally from this in- 
herent advantage over the inter- 
preters. 

It is interesting to comment on two 
apparently anomalous dips shown in 
the data of figure 1; they reveal 
peculiarities of the TASC and Ex- 
pediter II compilers, TASC (with the 
Integer option enabled for all vari- 
ables) was not outstanding when run- 
ning the KBAUD7 benchmark, com- 
pared to most of the other test pro- 
grams, because KBAUD includes a 
division operation. Ав described in 
the TASC manual, all integer divi- 
sions are done by converting to float- 
ing point and back again. Therefore, 
in integer divisions, the program does 
not gain the speed advantage of true 
integer arithmetic, Expediter II per- 
formed relatively poorly in executing 
program ALPHA, which tests string 
handling. Unlike the other compilers, 
Expediter II allocates space for strings 
statically (at compilation time) rather 
than dynamically (at execution time), 
and its string-handling algorithm ap- 
pears to be inefficient. (For those in- 
terested in details, Expediter II's per- 
formance on program ALPHA im- 
proved only slightly when its default 
string size of 40 characters was ex- 
plicitly reduced to 10.) 


Operation and Documentation 

We found that all of the compilers 
were very easy to use on short pro- 
grams. We had little difficulty in 
making them perform as advertised 
when compiling the benchmarks. 
Longer and more complicated pro- 
grams may be a different matter, 
though. A compiled language has 
some intrinsic differences from an in- 
terpreted one—such as static, rather 
than dynamic, allocation of variable 
space and static definition of func- 
tions. In addition, cassette-tape oper- 
ations are not supported by the com- 
pilers, in general, and Expediter Il 
and Speed Star have not implemented 
the RESUME command. You should 
expect to have to make at least small 
changes in some programs to make 
them compile properly. 


Galfo Systems' Integer BASIC 
Compiler: This compiler is furnished 
on two floppy disks. The "system" 
disk is in the standard DOS (disk 
operating system) 3.3 format and 
contains the 3.5K-byte run-time 
library and various utility programs. 
The second disk is in a nonstandard, 
copy-protected format and contains 
the compiler itself. Normal operating 
procedure begins with booting the 
Galfo system disk, which runs an ap- 
propriate Hello program and leaves 
the computer under control of the In- 
teger BASIC interpreter. You then 
load the source program to be com- 
piled (which must be an Integer 
BASIC file) and type "BRUN IBC" to 
begin the compilation process. On a 
one-drive system, you will be 
prompted appropriately for disk 
swaps. 

IBC then asks three questions to 
establish compilation-time options. 
The most important of these options 
permits you to generate object code 
optimized either for fastest execution 
or for minimum program size. This 
feature is very nice; the fast code is 
very fast indeed but may be up to 
three times as long as the source pro- 
gram, In contrast, the compact code 
may actually be shorter than the 
source program. Іп our tests, the 
compact code executed only 10 to 20 
percent more slowly than the fast 
code, though in some cases the speed 
penalty may be greater. 

When compilation has finished, 
you can use the BSAVE command to 
save in binary format the object code 
on any standard DOS 3.3 disk. To 
run the compiled program, you use 
the BLOAD command to load in 
binary format the run-time library (if 
it is not already in memory) and then 
use the BRUN command to run in 
binary format the object file. Both the 
compiled code and the run-time 
library are relocatable by page and 
can be saved together as a single file if 
desired. 

The Galfo instruction manual is 
thorough and complete, though not 
ornamentally packaged. (The 27 
pages were reproduced from a dot- 
matrix printout.) Ап extensive sec- 
tion describes some very useful exten- 


e ba back! 


ompared to interpreters, mbp's new COBOL Compiler for in custom COBOL implementations for mainframes and minis. 
CP/M-86* cuts 16-bit micros’ program run-time 7596! With Now, the mbp COBOL Compiler for CP/M-86 makes this 

it, in one hour you can now run programs that used to take valuable experience available to micro users. 

four. Put another way—it's like having four computers for То take advantage of it, just send the coupon—or 

the price of one. The dollar savings аге obvious— call Dieter Moenig, 415/632-1555 — today. 


! 
and, awesome! Hardware required: 96K memory, hard diak & W^ floppy 


а “CP M-Bb i$ a Digital Research TM, iRMX-R6 Ж ISES, Intel TMs; 
Э . а * 
How is it possible? OASIS. I6, Phase Onc Systems ТМ; MS-DOS, Microsoft TM. 


An interpreter translates and executes a program 


one statement at a time—every time the program runs. But 

the mbp COBOL Compiler translates an entire program 88098028955849609582585000582a8985524$29»5658 
just once; then the translated program can be executed as 

often as you want— WITHOUT RETRANSLATION! 


қ а 7700 Edgewater Drive, Suite 626 
It's at least four times faster. SOFTWARE and Oakland, CA 94621 
We guarantee it —or return tbe compiler 


and manual within 30 days for a complete refund. SVSIE MS TECHN NoloGy INC. Phone 415/632-1555 


And, it's COBOL — 
the language for commercial and administrative appli- 
cations. Standardized and maintained like no other language, 
COBOL opens up a whole range of benefits to business 
micro users that previously only mainframe and mini 
users enjoyed. 
mbp COBOL Compiler features: meets ANSI '74 
Standard W offers access to a vast selectíon of existing 
application software W real executable machine code - 
run-time and memory efficient W user-friendly 


Please send mc 


О mbp COBOL Compiler for CP/M-86 (manual included ): $1400. 

i understand the compiler will cut my COBOL program execution 
time 75'5, or | may return it (and manual) within 30 days for a 
full refund. O Manual only, $95. 

О Free compiler information. |] OEM information. 


О Check enclosed OUPS C.O.D. L)VISA O Mastercharge 
t Add #3 for shipping California residenis add sales tan.) 


(example: more than 500 error messages) W maximum Card # — — ——— —  — — —.Exp. date 
portability protects software investments. Signature 
For application software developers, the run-time 
package is reasonably priced and available separately. Name 
Available now (ог CP/M-86, iRMX-86? and ISIS;* Tithe — — ———. Сотрапу 


soon for OASIS-16° and MS-DOS. 
With twenty-five years worldwide system sofrware 
experience, for more than twelve years mbp has specialized 
Visit us at Mini-Micro Anaheim 
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WIREMASTER 


A COMPILER FOR HARDWARE 


ж 
Whi f Wire ылар : 
and BC layout A 
rm witty ; Oo 
IREMASTER r 


Ф WIREMASTER is a software tool to aid in the 
design, layout, and construction of electronic 
hardware. Although intended primarily lor wire 
wrap, it is also highly useful in the layout, errar 
checking, and trouble-shooting of PC boards. 


9 inputs are easily derived directly trom the 
schematic diagram and fed to WIREMASTER in 
а СРАМ“ texi file, Outputs include a network 
map thal graphically shows all pins and wires 
(no plotter required), a wire 1151 sorted by 
lengths and levels, a parts list, signal and pin 
cross-references, and wrap count and continuity 
checklists which ensure a perfect wiring job. 


€ WIREMASTER checks for syntax errors, 
wires that go nowhere, and duplicated pins. 
Network tengths are minimized, and wire 
lengths are calculated and sorted in descending 
order so that the shorter wires on lop hold down 
{һе longer wires beneath lor a neat wiring job. 


8 The resulting information is then used tor 
wiring, PC board layouts, error-checking. 
component stuffing, and system debugging. 
This makes a complete and easily updaled 
documentation package. Although it runs on 
small computers, WIREMASTER can handle 
large projects. 


€ WIREMASTER locates parts with a precision 
of .001 inch, keeps track of your schematic 
page numbers and includes them in the outputs, 
and can handle twisted pair and shielded wire. 


Ф CHANGEMASTER, а companion program, 
eliminates the confusion and 1055 of control 
caused by changes ta a board during debugging 
and modilication. It outputs a map of all networks 
which have been added. deleted, or modilied, 
and automatically generates REMOVE and ADD 
lists so an old board can easily be brought into 
exact conformance with Ihe latest design 


ә WIREMASTER runs on апу 280" CP/M 
system of 47K or larger, including S- 100 sys- 
tems, TAS-80" Model li and Apple 1" with 
SottCard®. The diskette also includes a SORT 
utility, a pagination and multi-column ege 
program, and FIX, a program which linds all 
bad spots on a disk, tells you which lilas they 
аге in, places the bad sectors m a single file, 
and recavers erased liles. 


€ Past-processors for numerically controlled 
місе wrap machines such as the Gardner Denver 
SP-29 and others are available by special 
arrangement, 


WIREMASTER plus CHANGEMASTER.. 5200 
Manual өліу........... m— ыен $ 20 
Update to current уегеіпп,,......... 9 25 


Discount to computer club members 


Versions for 8080/8085, CPM 86,CDOS, 
and IBM PC available soon. 


AFTERTHOUGHT ENGINEERING 


7266 Courtney Drive 
San Diego, California 92111 
(714) 279-2868 


"DigHa! Research trademark 
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sions to Integer BASIC. One of the 
nicest extensions is a set of high- 
resolution graphics commands 
similar in effect, though not identical 
in syntax, to those used in Applesoft. 
These features, together with its 
speed, would seem to make Galfo- 
compiled Integer BASIC an attractive 
language to use for developing high- 
speed graphics and game-playing pro- 
grams, 

Hayden Book Company’s Apple- 
soft Compiler: Furnished on a single 
16-sector floppy disk (a 13-sector ver- 
sion is also available), the software is 
copy-protected and written to disk in 
nonstandard format. To use the com- 
piler, you boot the disk; the program 
then asks for the name of an Apple- 
soft source file and prompts you to 
swap disks (if necessary for single- 
drive systems). It then requests an ob- 
ject Filename, suggesting a default Бу 
preceding the source filename with 
BIN., as in BIN.PRIME1. Compila- 
tion then begins, the system agree- 
ably keeping you posted on what it is 
doing by displaying flashing messages 
such as LOADING COMPILER, 
PARSING, SAVING OBJECT, and so 
on. The automatically saved object 
file includes a copy of necessary rou- 
tines from the 3.3K-byte run-time 
library. To execute the program you 
press Reset, reboot the system, and 
use the BRUN command to run the 
saved object file, 

The Hayden compiler has some 
useful features that help to streamline 
its generated code, Expressions and 
even subexpressions with integer 
operands are evaluated as far as pos- 
sible with 16-bit arithmetic routines. 
Also, the compiler generates array- 
lookup vectors for multidimensional 
arrays, thereby avoiding many time- 
consuming multiplications when ar- 
ray elements are referred to at execu- 
tion time, Several source programs 
can be compiled separately. They 
then call each other as modules or are 
called by interpreted Applesoft pro- 
grams. However, the mechanism for 
sharing variables between programs 
is somewhat cumbersome and error 
prone. 

The Hayden instruction book is 
professionally packaged in an attrac- 


tive three-ring binder. The documen- 
tation is clear and informative, 
though perhaps somewhat sparse. 
Microsoft's TASC: This compiler is 
furnished on a single 13-sector floppy 
disk. With a DOS 3.3 system, you 
must use the program Muffin to 
copy the five TASC files onto your 
own standard 16-sector disk. If you 
have only a single disk drive, you 
than have the desirable advantage of 
being able to put everything (com- 
piler files, run-time library, source 
files, and object files) on the same 
disk, so that no swapping is required. 
To compile a program, you type 
"RUN TASC." You will be asked for 
a source filename (e.g., PRIME1) and 
an object filename (which defaults, in 
this case, to PRIME1.OB]). The com- 
piler asks two questions that permit 
nonstandard memory-address assign- 
ments for the object code and non- 
standard options concerning listings, 
error handling, and so on and then 
proceeds to compile the program. 
TASC is the slowest compiler we 
tested; very long programs required 
10 minutes or more to compile. To 
run the compiled code, you must use 
the BLOAD command to load the 
run-time file and then use the BRUN 
command to run the object file. 
Microsoft's instruction manual is 
superb. It is packaged in a handy 
loose-leaf binder and is 97 pages long. 
Chapters are arranged in order of in- 
creasing complexity, starting with a 
tutorial оп what compilers can do. 
The manual gives detailed examples 
using TASC with a graphics demon- 
stration program оп the disk and 
covers advanced programming con- 
siderations such as optional use of the 
very powerful Integer declarations. 
The final chapter describes in detail 
the internal workings of the TASC 
compiler, including the interesting in- 
formation that TASC was written in 
Applesoft and used to compile itself! 
(No, the source code is not included 
on the disk.) The Microsoft manual is 
the only one of the five to include an 
extensive index. It is a very profes- 
sional piece of work. 
On-Line Systems’ Expediter ЇЇ: 
Both 13- and 16-sector versions are 
furnished on a single floppy disk and 
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М ЕТТЕ QUALITY 6 3 9. 


+f. ECTRONIC TEXT PRINTER 


Ап advanced microprocessor controlled daisy wheel 
niar, — Fully formed letter quality printing — 
0620 — 120 words per minute — Simple — Reliable 

User "friendly" operator controls — Available with 
parallet or serial data interface — 10 ог 12 characters 
er itch — Six fonts for each pitch — Handles single 
ats or continuous forms up to 5 parts — Tractor 
gptional — Noise fevel—63dB or better — 117 VAC 

Qr 240 VAC — 50/60 Hz. 
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NEW! Lowest Prices Anywhere... 


TM 

IBM PC 

INTERNAL 
FLOPPY 
DRIVES 

TWO-SIDED 

320K 

SOFTWARE 


COMPATIBLE 
WITH IBM PC-DOS 


Also Available 1 sided 160-K , , . 
$249.00. Tested, assembled, burned-in 
and re-tested before shipping. 
Ask about ош external drives. 


To Order, Write . . . or Call Toll Free: 800-523-1449. іп РА (215 644-6341 


Twims fof sale bank wire transter, certilied or cashier's check. or 

money’ order. Please include lelephone number with order РА 

шаста add 6% sales tax. Advertised price is far pre-paid orders 

ЕСІВ. shipping point. Price. subject to change withoul notice 
ufacturer's warranly only 


IBM PCT" Trademark of IBM 


SPECTRA MARKETING 


600 Swedestord Rd. Berwyn, PA 19312 
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Тһе people who dored іс teoch Atari Io talk ore agoin 
challenging the microcomputer estoblishmenl with the 
YOICEBOX Speech Synthesizer for Apple. This low cost intel- 

ent peripheral can speak thousands of words unassisted, 
jeneraled directly from its firmware ROM dictionary lo- 
toted on its plug-in card. This means that speech, with 
variable intonation ond speed, can be used in any of your 
dpple programs without ever having ta bother loading a 
disk. And, in case you want to expond your dictionary to 
күз unusual words or words in foreign languages, you 
сап; easily define them with our 64 phonemes and store 
lhem by the thousands on one of the six special dictionaries 
provided for on our disk. 


ih addition your VOICEBOX for Apple can be easily coded to 
sing on key with uniform barlengths and you can store 
record} your songs on disk, retrieving and modifying sec- 
jons whenever you want With the disk system, you'll also 
eni$y an educatianal random sentence generator and 
graphic speech animation! The VOICEBOX for Apple will 
jun оп 32K Apple II with Applesoft or Apple I! Plus systems 
equipped with sixteen-sector disk drives. VOICEBOX for 
Ар е comes with loudspeaker and disk. The Alien Group 
alsa*makes a less expensive VOICEBOX for Apple with all 
features (including expandable disk dictionary), but ex- 
sluding firmware ROM and singing capability. Speaker 15 
aptional on this unit. 
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APPLE SPEAKS 
INTELLIGENTLY! 


For Atari users, 
ihe VOICEBOX for 
16K and up Atari 
plugs directly into the 

serial port. No extra cables are 

needed and no speaker is needed since the speech comes | 
directly over your TV monitor. This unit has all speech syn- 
thesis features except singing ond firmware ROM. 


AL-3001 VOICEBOX for Apple. With firmware ROM, singing 
capability and speoker $215 00 

AL-3501 VOICEBOX for Apple Without firmwore ROM, 
singing capability and speaker $139.00 

AL-400! Speaker for AL-3501 (the AL-3501 will also work 
with any other speaker) 515,00 

AL-5001 VOICEBOX for Atari $169.00 

АП mail orders are on a 10 day moneybock guarantee if 
you re not completely satisfied When ordering enclose 
check or money-order or state VISA or MASTERCARD num- 
ber. Send mail orders to: 


THE ALIEN GROUP 


or Telephone orders 
27 West 23rd Street from 10 AM to 6 PM 
Dept BT-3 New York time 

New York, New York 10010 (212) 924-5546 


ALSO AVAILABLE AT LEADING COMPUTER STORES 
THROUGHOUT THE WORLD. 
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written in a nonstandard format, To 
compile a program, you boot any 
standard DOS disk, load the desired 
Applesoft program, and type "BRUN 
EXPEDITER,” changing disks if nec- 
essary before pressing Return. The 
compiler asks whether you want to 
accept the default compilation-time 
options and allows you to change 
them if desired. It then proceeds to 
compile the program. When compila- 
tion is finished, the Applesoft pro- 
gram has been replaced in memory by 
a single-line program, a CALL in- 
struction to the starting address of the 
compiled code. The program can be 
run immediately or saved on disk if 
desired. The saved program will ap- 
pear in a DOS catalog display as an 
Applesoft program, but actually it 
contains the single CALL statement 
together with the binary object code 
and the 2.3K-byte run-time library. 
The Expediter II manual is paper 
covered, printed on gray stock, and 
adequate but not extensive. It con- 
tains little tutorial material, though 
we believe a first-time user will prob- 
ably be able to understand it. 
Southwestern Data Systems' Speed 
Star: This compiler comes on a 16- 
sector standard-format disk. Opera- 
tion requires that a hardware key be 
plugged into the Apple paddle port. 
(The paddles can still be connected, 
piggyback style, because the key has 
a socket on its top.) To use Speed 
Star, you boot the disk or type 
"BRUN SPEEDSTAR." The compiler 
is loaded into memory, the HIMEM 
pointer is reset to protect the com- 
piler, and you are left with standard 
DOS and the Applesoft interpreter in 
command. You may then load or 
otherwise enter any Applesoft pro- 
gram; to compile it you type the 
ampersand character (&), optionally 
followed by parameters specifying 
nonstandard addresses, etc. For pro- 
grams of modest size, everything can 
be in RAM —Speed Star itself, the 
program to be compiled, and the gen- 
erated object code—so no disk ac- 
cesses are required, and compilation 
is extremely fast. These programs 
compile in a second or two! Very long 
programs may not compile at all, 
however, because of memory limita- 
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EMPLOYMENT 
OPPORTUNITIES 


Software 
Engineers 


if. ee a byle and a nibble don't make you think of food... 
peripheral is something other than vision . . , a system 
Is nol necessarily somelhing you beat... 


and eee when you have a problam with "async" 


you don't call a plumber ,.. à МАК is something you 
don't put on a shelf with a nik... going fram half- 
to-full duplex doesn't mean doubling the reni... 


then eee you should bring your knowledge of 


telex/data communications and your software exper- 
tise (РОР 11/34, 11/44, MACRO оғ micro assembly 
language on 8086,68000 and 280 based systems) to 
this fast-paced, hi tech non-commercial environment. 
Databit is the leading supplier of TOM concentra- 
tors/switching equipment for the telex marketplace 
and we're presenlly expanding into communication 
controllers. Forward your resume including salary his- 
tory to: Manager, Professional Staffing, Databit In- 
corporated, 110 Ricefleld Lane, Hauppauge, N.Y. 
11788 
An Equal Opportunity Employer m/t 


Databit INCORPORATED 


WANTED: 


Simulation Engineers 


il you are experienced іп computer system, programming, 
jo Ítwoare configuration, flight simolotion, awonxc, tactics, EW, 
ECM, vinwol autopslol, &av/comm systems ос fight oerody- 
namics we urge you jo send un your resume in confidence, EE 
ollers excellent valary, relocation, benefit plena and 
nl career growth potenho] с? our upstate Mew York ме 


quanta 


For only... 


бөлі your resume to 


your recruitment ad in this Steve Rowan, Depi. BY 
4" space will reach 290,000 Bisghamton NY 43992 


Нм vidt hirer eo pana TD 3 
qualified readers just like нее кс жатан се NO [ЭРИНИН 


yourself. 


To place your ad call 212- Let 


997-2556, or send your copy — 
| 
to the address below. IMcGraw-Hill's 


Classified 
ЕСТЕ Ads Work 


P.O. BOX 900, NY 10020 For You 


Systems Programmers 


Many things fly, maneuver 
and run on software at Kearfott. 


Including careers. 


Whatever your software specialty, you have a 
choice of career paths at Kearfott—in operat- 
ing systems...commercial applications...and 
scientific programming. Right now we're 
engaged in many of the most difficult, stimulat- 
ing, and ultimately rewarding technological 
undertakings imaginable. And all of our dozens 
of on-going projects depend on strategic 
software advances in communications, logis- 
tics, MIS and guidance systems. 

At our Data Center, one of the country's 
most sophisticated information services where 


- a 
* 


о 
а 

а 
ü 
[ 

L 


П.а аа TEL. ажы ш ж ED FEE eee 


state-of-the-art innovations are the norm, 
you'll be joining an elite software systems 
roup that maintains IBM and Amdahl main- 
rame computers with supporting software that 
includes MVS/SE-2, SE/A, JES 2, IMS DB/ 
DC, CICS, TSO, WYLBUR, ACF/VTAM, ACF/ 
NCP. SAS, information systems. This Center is 
tied in to al! our plants via an on-line computer 
and provides an instant interchange of techni- 
cal data. Here you'll have the opportunity to 
develop user-friendly software and become 
involved with educating com- 
pany users and consulting on, 
and resolving, daily problems. 
In МІ5--іһе expanding 
sphere that has helped give 
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Kearfott 


Kearfott's rarefied environment a very solid 
basis— you ll run the gamut. Accounting. 
Finance. Payroll. inventory and manufacturing 
controls. All involve COBOL programming, 
CICS, MVS, IMS, and data base design and 
Telecommunications. 

Scientific programming offers yet another 
challenge. Have strengths in simulation? Lin- 
ear systems? Firmware for software valida- 
tion? Kalman filtering or Fortran? Let us tell 
you about our firmware projects and 
resources. 


The path of the future for 
software professionals can begin with Kearfott 
if you have the minimum of 3 years experience 
in a large-scale IBM or HP 2100 MUX environ- 
ment thal we require. 

Find out why software careers fly higher 
at Kearfott by sending your resume to: Carol 
Batte, Singer Company, 
Kearfott Division, 1150 
McBride Avenue, Little Falls, 
NJ 07424, 


a division of The SINGER Company 


An equal opportunity employer, m/f, who creates opportunities 
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FOR TRS-80 MODEL I OR 111 
IBM PERSONAL COMPUTER 


MORE SPEED 
10-20 times teeter than Inarpeated BASIC. 


MORER сом 
he compact complied code plus VIRTUAL MEMORY 
your RAM act larger. Varlabla number of block 
к УД char. unique wordnames use onty 4 bytes In 
nade 


MORE I INSTRUCTIONS 
ton а commands 10 Из 79-3ТАМОААС-рћов Inarruc- 


Ға” mors — then moet Fons: singia & double 


precision, arrays 
eem ras. gives 


MORE EASE 

Éacallan! fuli-acrean Editor, structured & modular 
programming 

Word search utility 

THE HOTEPAD aller writer 

Optimized tor your TAS-80 or IBM with keybosrd repeats, 
uppariowear case display driver, full ASCH 


MORE POWER 

Forih operating system 

Concurrant Interpraiar AND Compilar 

VIRTUAL 100 for video and printer, dink and tape 
(10-Magabyta hard disk өзегін 16) 

Full ot 6088 Assembla? aboard 

|280 Assembler also avatlabla for ТАБ 50 
Intermix 16. 19 BO-track disk drives 

IBM can teed, atte and ron М 3 Disks 

M3 сал read, write and run M 1 risks 


IM SFORTH 


THE PROFESSIONAL FORTH SYSTEM 
FOR TAS-80 & IBM PC 
(Thousands of systems In usa} 


MMSFORTH Disk iua (r&quaras 1 бк алуа 32K ВАМІ 
V2 0 Fo: Aadio Shack TR5-BO Mode | ог!!! 1120.95" 
v2 1 For18 Personal Computer (BOTA screen} 124885“ 


‚гер handling, clack, graphies [IBM 
and 18 color сн 200 {int color display) 


AND MMS GIVES IT PROFESSIONAL SUPPORT 


Source coda provided 

ММЕҒОНТН Newsletter 

Mary demo programs aboard 

MMSFORTH User Groups 

inexpansrea upgrades 1o lates! varmon 

Programming Alai! can provide advice, modifications and 
custom programs. Io fu YOUR neads 


MMSFORTMH UTILITIES DISKETTE tnciudes FLOATING POINT 
MATH {BASIC НОМ routings plus Complex numbers. Посів. 
Quiar.Polar сесте conversioni Degrees moda. more) а 
ротар! CROSS.REFEREMCER to пы Forth words пу block 
and Ипа, plus (TRS-B0) a full Forh-slyle 290 assembler 
reguires MMSFOHRTH V2 0, 1 dva & 32K ВАМ! 328.95" 


FORTHCOM commynicationg package provides AS-232 
driver, dumb terminat mode. trenster of FOATH blocks, and 
host made tà operate а remote FORTHOCOM systems (requires 
MMSFORTH v2.0. ! drive & 32K НАМ! 138.95* 


THE DATAHANDLER а very fast! database management 
syaiem operable by non-programmaers paguet MMSFORTH 
V2.0, 1 dove А 32K НАМ) > 159.05“ 


FDRTHWHBRITE tasi, powell Word Ргосазчог witasy 
Қауанғокап, Help ястввпз, manual & dama flies. Full prapor: 
tona! w/tabs. outdenting Inchide other blocks, documenis 8 
keyboard іпршіз-- ideal for form letters [requires MIMSFORTH 
V2.0, 2 drives А АЯҚ ВАМ) a 11?5.00* 


MMSFORTH GAMES DISKETTE reattima graphica & board 
games wisouice code Inciudes BREAKFORTH, CRASH. 
FORTH. CRYPTOQUOTE, FREEWAY ITRS-O OTHELLO & 
TICTAC FORTH (requires MMSFORTH V2 6, 1 drive & 32K НАМ) 

339.95" 


Other MMSFORTH products undar developmant 


FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL - wio Appendices 
STARTING ҒОВТН. best! , 


$17.50" 
$15.05“ 
THREADED INTERPRETIVE = mgr нень заан 
of FORTH internals 

FROGRAM DESIGN А CONSTRUCTION - аны мд aituclured 
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DISK SPACE (SECTORS) 


Figure 2: Comparison of disk storage requirements for a version of the Yahtzee game, 
using the two interpreted BASICs and four of the five compilers. Shaded segments of 
the bars represent the run-time libraries required by each system. Both the fastest- 
execution and the minimum-program-size options for Galfo Systems’ Integer BASIC 
Compiler are shown. As described іп the text, the test program was too long to be com- 


piled by Speed Star. 


tions. This problem can be reduced 
by using a compile-to-disk option or 
by using a memory-efficient seg- 
mented version of the compiler (see 
following section). With the seg- 
mented version, compilation speed is 
comparable to that of the other com- 
pilers. To run a compiled program 
already in memory, you simply call 
the starting address of the object 
code. The object program may be 
saved in binary format in the usual 
way, either with or without the run- 
time library, 


Code Expansion 

In order to make an objective com- 
parison of the memory requirements 
for code produced by the different 
compilers, we used a game similar to 
Yahtzee, which was programmed 
originally in Integer BASIC and 
translated directly into Applesoft. Ex- 
cept for small syntax differences, the 
two versions were essentially iden- 
tical; a player could not tell which 
one he was using. As shown at the 
top of figure 2, the two versions of 


the BASIC source code have nearly 
identical disk-storage requirements; 
46 sectors for Integer BASIC and 45 
sectors for Applesoft. We produced 
compiled versions of the program, 
tested each one for correct execution, 
and then checked the length of the ob- 
ject code. The results are shown in 
figure 2 

The clear winner of the race to pro- 
duce compact code was the Integer 
BASIC Compiler of Galfo Systems, 
using its optimize-for-space option. 
Its object code required only 31 sec- 
tors, exclusive of the necessary 
15-sector run-time library. When op- 
timized for execution speed, the ob- 
ject code nearly doubled to 60 sectors 
(plus 15 for the library); however, the 
other Applesoft BASIC compilers 
took up equal amounts or more of 
memory. TASC required 75 sectors, 
Expediter required 96, and the 
Hayden compiler needed 100 sectors! 

We were unable to compile Yahtzee 
using Speed Star. Even when using 
the segmented version of the compiler 
together with the compile-to-disk op- 
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tion and after reducing the source 


code size to 38 sectors (by removing | 


the game's instructions and many 
REM statements), we were con- 
fronted by out-of-memory compiler 
errors, Speed Star could probably 
handle Yahtzee if you divided the 
game program into two or more sepa- 
rately compiled segments, as de- 
scribed in the next section. 


Chaining and Overlays 

Each of the compilers allows some 
kind of chaining from one program 
segment to another to permit very 
long programs to be run even though 
all of the object code cannot fit simul- 
taneously into memory. Variables 
can be preserved, if desired, to allow 
access by the next chained program 
segment. The ease of accomplishing 
this task varies quite a bit among the 
compilers. Galfo's Integer BASIC, 
Hayden's Applesoft Compiler, and 
Southwestern Data Systems’ Speed 
Star all allow you to disable the vari- 
able-clearing function when a new 
segment starts executing. However, 
with these compilers, all of the pro- 
gram's variables are, in effect, in a 
"global" common area, stored in the 
order in which they are used in the 
program. It is your responsibility to 
keep the desired equivalences 
straight, and this is not always an 
easy job. Expediter П and TASC, on 
the other hand, provide active REM 
statements that allow you to declare 
particular variables as "global" and 
others as "local." This procedure 
makes chaining much easier, Speed 
Star has a nice feature that makes it 
easy to call a compiled module from 
an interpreted Applesoft program 
and to pass parameters to it in a very 
convenient way. Unfortunately, only 
simple variables can be passed—not 
arrays—and the transfer path is a 
one-way street, Moving results back 
to the interpreted program is consid- 
erably more complicated. 

Іп summary, by putting effort into 
reading the manuals and trying things 
out, you can accomplish almost any 
kind of overlaying or chaining of 
modules with any of these compilers, 
but only Expediter II and TASC make 
the job easy. 


Conclusions 

All of the compilers perform essen- 
tially as advertised, and all provide 
very worthwhile improvements in ex- 
ecution speed. Our overall recom- 
mendations can be summarized as 
follows: 
eGalfo Systems’ Integer BASIC 
Compiler is the execution speed 
champion, by a significant margin, 
and also produces the most compact 
object code. It is our first choice for 
all applications where its (extended) 
Integer BASIC can be used. 
eFor more general use and for all ap- 
plications іп which floating-point 
operations are essential or desirable, 
our first choice is Microsoft's TASC. 
Its easy-to-use integer declaration 
makes some programs execute signifi- 
cantly faster than they do with any of 
the other Applesoft compilers. In ad- 
dition, its compiled code is signifi- 
cantly more compact, and its user's 
manual is outstanding. Other less 
quantitative features also seem to 
favor TASC, including the obvious 
convenience of its global common de- 
clarations and its standard, unpro- 
tected disk format. 


Both Hayden's Applesoft Compiler 
and On-Line Systems’ Expediter II 
each produced the fastest code in at 
least one of our tests, and both are 
very serviceable products. We fault 
them primarily for being somewhat 
less convenient to use than TASC, re- 
quiring much disk swapping on a 
one-drive system and (for the Hayden 
Compiler) requiring a system reboot 
before every compilation. It is worth 
noting that at the present list price of 
$100, Expediter II is an excellent buy. 
elt is a pity that Speed Star's object 
code is not faster; its convenience for 
modest-sized programs is second to 
none. Speed Star can reside in your 
Apple’s memory in a more or less 
transparent way and can do its job on 
demand in just a few seconds. How- 
ever, for most of our benchmark pro- 
grams, its execution speed is only 2 or 
3 times faster than interpreted Apple- 
soft BASIC, as compared to 4 to 10 
times for the other compilers. In some 
applications, the relatively poor 
speed ranking might be outweighed 
by the desirable convenience factors. i 


Circle 194 on inquiry card. 


PUT THE BYTE 
ON YOUR COMPUTER 


WITH 10 Mbyte STORAGE 


EVOLUTIONARY ELECTRONICS INC. 
GIVES YOU WINCHESTER TECHNOLOGY 
WITH A > Shugart ЅА 600 

HARD DISK DRIVE 


| 10 Mbytes IN THE ROOM 
OF А 5'«iw MINIFLOPPY'™ 


“Қ. = 
KEY FEATURES 
"10 Mbyte (unformaied) 
storage capaciiies 
s Şama mounting as Shugart 
Minifioppy'™ drives 
* Electronic damping 


AS A FALL SPECIAL 
WE HAVE IN STOCK 
THE SA 600 FOR $1695 
OR THE NEW 


LSI 801 8inch DRIVES M rage ii itu 
FOR $325 ei ai. y FasFie. band 


ALSO "50 Mbits/second transfer 
416 DYNAMIC LO 
MEMORY CHIPS кененің ai 


Shugarr's Minifloppys!f" 


WE HAVE THE FULL LINE OF SHUGAHT 
НАВО AND FLOPPY DISK DRIVES 
CALL WEEKDAYS FROM Ba.m. - Яр.т. 


1-503-289-3988 
EVOLUTIONARY 433 N.E. LOMBARD 


ELECTRONICS, INC. FORTLAND, ORE 97211 


Fourth ига Systems 
FLOPPY DISK DRIVE 
FOR APPLE, COMP 


he unit features a track 


zero micro-switch and 
read/write electronics 
DOS 3.2.1., DOS 3.3, 
KIT or CP/M. 


М EO 100 
ONITOR ~ DISKETTES 
51/4 АБК OEM PACK 


APPLE `$ 149 


by AMDEK 


16K RAM EXPANSION CARD 
For Your APPLE» 


RANGE Line of sight to 250 mies. 
SCOPE Will receive within the frequency band from satelites, primary 


Circle 108 on inquiry card. 


ANNOUNCING 

THE C86™ C COMPILER 

—THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighan and Ritchle's book, The C Programming Language, is 
the key source for C. Just as fundamental is the С98 C 
Compiler. 

The C86 n C Compiler (s especially designed for the IBM” 
Personal, IBM* Display Writer, CP/M-86* and MS-DOS* 


For further information on the C programming language 
and the Cé6~ © Compiler, please contact: 


Computer Innovations, inc. 
75 Pine Street 

Lincroft, New Jersey 07738 
Telephone: (201) 530-0096 | 


BROAD BAND MICROWAVE 


RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 
only 


$295.00 


microwave stations. and repealer microwave booste: | 
stations 


CONTENTS: мм п 19"x19"x4 1/2" corrugsied carton complete 


• 24 Dis 

е Feed-Horn Aeceiver 
* Mounting Brackel 

* Mounting Clamp 


е 300 Ohm to 75 Ohm Adapter 

е 750 Ohm to 300 Ohm Adapter 

ә 50 Feel Coax Cable with Connectors 
е 3 Feet Coax Cable with Connectors 


ә inslruct'ans 


VISION-80 80x24 Video 


Display Card 3269 


Vista Computer Company's new Vision-80 board isa 
sophisticated yet easy to use video display card for 


LANGUAGE TRANSPARENT 
: the Apple™ computer. 


ALL NINER 


TERMS OF SALE: Cash, checks, credit carda, C.O.D. Calif. residents add 6% sales tax. 


“HAVE YOU KISSED YOUR COMPUTER LATELY” 


"Components Express, Inc. 


1380 E. Edinger € Santa Ana, Calif. 92705 e 714/558-3972 TWX 910-595-1565 


Circle 98 on inquiry card. BYTE September 1942 465 


Digital Troubleshooting 
with Signature Analysis 


A look inside Hewlett-Packard's HP-5004A. 
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Figure 1: Comparison of troubleshooting techniques. Figure Ia shows a standard 
schematic diagram, annotated by the manufacturer with analog waveforms. Figure Ib 
shows an example of a digital circuit and the attendant signatures used for analysis. 
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In the earlier days of electronics, 
signal tracing was the most common 
method of troubleshooting analog 
circuits. Most of the schematics had 
pictures of the expected waveforms at 
various test points (see figure 1). This 
allowed a technician with limited ex- 
posure to the product to recognize a 
faulty signal and repair the problem 
quickly. With the birth of digital elec- 
tronics, however, came the complex 
data streams associated with bus- 
oriented computers. The complexity 
of these waveforms (often it is the 
timing relationship between a number 
of signals that is important) makes it 
impossible to give the inexperienced 
technician a visual indication of what 
the signals are supposed to look like. 

Because of these complex circuits, 
most repairs made in the field have 
involved "board swapping." This is 
an expensive method of troubleshoot- 
ing systems because a large inventory 
of boards must be kept on hand, and 
shipping them back to the manufac- 
turer drives up the cost and also in- 
creases repair time. 

Тһе Hewlett-Packard HP-5004A 
Signature Analyzer offers a solution 
to all the problems discussed above. 
It allows the manufacturer to revert 
back to the simple yet efficient 
troubleshooting method of signal 
tracing. The analyzer looks at the 
data stream and displays a 4-bit hexa- 
decimal signature (see figure 1b). 

A signature is used to verify that 
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the data stream is correct. For exam- 
ple, if a signature at a particular point 
in a circuit is known to be 12PU; and 
if when a malfunctioning circuit 
board is probed, the signature at that 
point reads 3256, the problem with 
that board lies somewhere in that cir- 
cuit path. If, when that test point is 
probed, the signature reads 12PU, that 
circuit is correct, and the problem lies 
somewhere else. 
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The HP-5004A Signature Analyzer 
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weighs 5.5 lbs. The case is con- 
structed of white "high-impact" 
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hexadecimal] display. A pouch on the 
top of the case is used for storing the 
signal pod and the data probe. The 
hexadecimal display's character set is: 
0,1,2,3,4,5,6,7,8,9, A, C, F,H, P,U. 
Hewlett-Packard claims this nonstan- 
dard hexadecimal character set is 
used to provide clarity between char- 
acters. | see it, however, as a cost- 
reducing measure because 7-segment 
displays are less expensive than true 
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hexadecimal displays, The display 
provided is adequate and, I must ad- 
mit, the approach is clever. 

The signal pod is made up of four 
wires with special “terminal-grab- 
bing” connectors, Each wire is color 
coded for easy identification. The 
four pod leads hook onto the unit be- 
ing tested. These leads carry the sig- 
nals Start, Stop, Clock, and Ground. 
Start and Stop determine the period 
for which the signature is to be taken. 
Clock strobes the data into the 
analyzer synchronously. Ground 
provides a reference between the 
analyzer and the unit being tested. 
The analyzer uses a single hand-held 
data probe to obtain the signatures. 
Since the probe contains an LED 
(light-emitting diode), it can double 
as a logic probe. 

The front panel of the analyzer has 
six push-button switches: Line, Start, 
Stop, Clock, Hold, and Self Test. 
Line is used to turn the analyzer on or 
off. The Start, Stop, and Clock 
switches set up triggering on either 
rising or falling edges. Pressing the 
Hold switch causes the analyzer to 
sample only the first available 
signature. This is similar to using an 
oscilloscope in the single-sweep 
mode. Self Test is used to determine if 
the analyzer is functioning properly. 


The Construction of a Signature 

Signature analysis provides no 
diagnostic information; it is simply a 
comparison method of troubleshoot- 
ing. Two popular theories concern 
implementing signature analysis. One 
is transition counting; the other is 
pseudorandom-number generation. 
Both methods require a Start, Stop, 
and Clock for proper control of the 
signature, (Clock is required to strobe 
the data stream into the counting cir- 
cuitry in a synchronous fashion.) 

In transition counting, a counter is 
initialized with а count of 0. The 
count will be incremented by 1 every 
time the Clock signal occurs апа the 
data bit present on the probe differs 
from the data bit present during the 
previous Clock signal. Looking at 
how transition counting works, we 
see a situation in which a count could 
be ambiguous: when a string of 3 bits 
has complementary values on each 
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Figure 2: Model pseudorandom binary-number generator. This circuit produces the se- 
quence of binary numbers shown in table 1, with just a simple shift register and an Ex- 


clusive OR gate. 


Initial count— 


T10 
T11 


T12 
T13 
Т14 
T15 
*Feedback taps 


= Ooo = O O ьа = Сә = C) PETUNT. 


Pattern repeats— 


ооо- орал oagcga -22o0g 


Odes O O = aa Ü — C — = anco 
E 
Ооа оо aaga Ga a a -0000 


Table 1: The states of the various bits of the shift register in figure 2. 


end. For example, let's compare the 
counts produced by the binary bit- 
stream sequences 001 and 011. 

As previously mentioned, the 
count will be incremented every time 
the previous bit differs from the pres- 
ent bit. Let's assume that the se- 
quences are synchronized with the 
clock. The analyzer looks at the first 
bit of sequence 001 and compares it to 
the second. Because the first 2 bits are 
different, the count is incremented. 
The analyzer will then proceed to 
look at the second and third bits. 
Since they are identical, the count 
will remain at 1. Now let's look at se- 
quence 011: the analyzer looks at the 
first and second bits. Since they are 
identical, the count will remain at O. 
The analyzer will now look at the sec- 
ond and third bits and see that they 
are complementary. The count will 
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be incremented to 1. Notice that the 
two sequences produced the same sig- 
nature. This method leads to am- 
biguity, and thus should not be im- 
plemented. 


Pseudorandom Binary Sequences 

Robert Frohwerk (who did the 
design work for Hewlett-Packard on 
signature analysis) came up with an 
alternate choice called PRBS (pseudo- 
random binary sequences). Although 
the term sounds quite complicated, it 
is relatively easy to understand with 
the aid of figure 2. 

Only two different types of com- 
ponents are required to implement 
PRBS signature analysis: the Ex- 
clusive OR gate and the D-type flip- 
flop. The Exclusive OR gate acts as a 
modulo-2 adder; the flip-flop per- 
forms the function of a shift register 


when hooked in series with other 
D-type flip-flops. 

By taking the outputs of different 
flip-flops, Exclusive ORing them 
together, and feeding the result back 
into the shift register, we produce a 
pseudorandom sequence, Initially, 
the shift register must be preset to 
0001. This enables the PRBS gener- 
ator to run freely. If the count were set 
to 0000, there would be no feedback, 
and the generator would not run. 

In table 1, we see the output of a 
PRBS generator in free-running 
mode, After one clock cycle, the first 
bit is loaded into the shift register. If 
the outputs of each flip-flop were vis- 
ible, we would see (in order) 1000. 
On the next clock cycle, the output of 
the first flip-flop will be passed along 
to the second. The input of the first 
flip-flop will now be determined by 
the output of the Exclusive OR gate. 

Checking table 1, we see that at T1 
the output of bit 1 is 1 and the output 
of bit 4 is 0. Therefore, the feedback 
loop will load a 1 into the first flip- 
flop of the shift register. After the six- 
teenth clock pulse (T15), the pattern 
repeats, providing us with a cyclic 
counter capable of compressing large 
data streams and providing an ac- 
curate signature. 


How Is It Really Done? 

Now that we have looked at a 
model PRBS generator, let's discuss 
the PRBS generator circuit used in the 
HP-5004A. The HP-5004A uses a 
16-bit shift register. This allows for 
plenty of accuracy, which will be dis- 
cussed shortly. The four feedback 
taps are from bits 7, 9, 12, and 16 of 
the shift register. (Most microproces- 
sors and other digital equipment use 
data related by powers of 2. By spac- 
ing the taps unevenly, we guarantee 
picking up the maximum number of 
errors. See table 2.) 

When first looking at the circuit 
detailed by Hewlett-Packard (see 
figure 3), it would appear as though 
the four feedback taps are fed into a 
four-input Exclusive OR gate. After 
checking several data manuals pub- 
lished by Texas Instruments, Sig- 
netics, National Semiconductor, and 
Fairchild, I could not find such an in- 
tegrated circuit. I constructed an 
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Figure 3: Pseudorandom-number generator as used by Hewlett-Packard in its HP- 
5004A Signature Analyzer. The four-input Exclusive OR gate is made from a parity 
generation/checking device. 
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Figure 4: Two methods of using a four-input Exclusive OR device. Figure 4a is the 
equivalent of figure 3, with the internal architecture displayed. Figure 4b shows the in- 
sides of the 82562 device used by Hewlett-Packard. 
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equivalent circuit employing a 7486 
two-input Exclusive OR gate (see 
figure 4a), 

When I checked the actual HP- 
5004A circuit board, I found that an 
82562 parity generator/checker was 
being used as a four-input Exclusive 
OR gate and a two-input Exclusive 
OR gate. In figure 4b, I show the ar- 
chitecture for implementing the four- 
input Exclusive OR gate. Ап advan- 
tage to using this device is that the 
data can also be Exclusive ORed with 
the modulo-2 sum of the feedback 
taps from the shift register. Although 
you may find the use of one inte- 
grated circuit as opposed to another 
insignificant, it is interesting to note 
the engineering involved in obtaining 
the maximum performance at the 
minimum cost. 

Because of the unique design of the 
circuit, the PRBS generator will 
always pick up a single-bit error. To 
calculate the chance of the generator 
missing multiple bits, the following 
equation can be used: 


Prob - (1/2) 


Prob is the probability of an error not 
being detected; n is the number of bits 
in the PRBS generator. For the HP- 
5004A, with 16 bits arranged in a 
PRBS design, the error rate is 16 ppm 
(parts per million), or 1 in 65,535. 
This is certainly acceptable for most 
applications. 


Analyzing Signatures 

Up to now, we have discussed the 
need for signature analysis, what a 
signature actually is, and the different 
methods of obtaining a signature. We 
will now briefly focus on using sig- 
nature analysis, an overview of the 
НР-5004А, and how signature 
analysis will affect the microcom- 
puter market, 

The signature analyzer has very lit- 
tle hardware and software. There- 
fore, it depends upon diagnostic test 
programs running on the system be- 
ing tested. These programs are usual- 
ly stored in ROM  (read-only 
memory). The diagnostic program 
toggles all the address lines, data 
lines, I/O (input/output) ports, and 
different enable lines. With the test 
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Table 2: The states of selected bits of the shift register in figure 3. 


program adding about 2 percent of 
firmware to the system, the overhead 
is minimal. 

When a computer system is down, 
the technician simply plugs in a test 
ROM and hooks the signature- 
analyzer pod to the designated ter- 
minals for Start, Stop, Clock, and 
Ground. All that's required now is to 
take signatures and compare them to 
the schematic. Once the erroneous 
signature is found, the signal path is 
traced back to the faulty component. 

Another valuable use for a sig- 
nature analyzer is to test ROMs out 
of a system. By building a counter 
equal to the number of addresses in 
the ROM, and allowing the counter 
to run, it will address each location 
and create a data stream in which sig- 
natures could be recorded. The ques- 
tionable ROM signatures could be 
compared to the standard signatures 
to see if they coincide. This approach 
could also be applied to random- 
access read/write memory, if 
read/write circuitry was installed. 


Conclusions 
The application of signature 
analysis in the microcomputer market 


will become more evident because it 
employs a nontechnical approach to 
troubleshooting complex circuits. By 
applying this technique on the manu- 
facturing level, ап untrained in- 
dividual can do the job previously 
held by a highly skilled technician, 
The use of signature analysis could 
also eliminate the need for multiple, 
replaceable boards because field diag- 
nostics could be made down to the 
component level. Both of these cost- 
reducing measures will help bring 
down the already falling price of 
computers, thus bringing more con- 
sumers into the marketplace. 

In the years ahead, we will see sig- 
nature analysis seeping into the com- 
puter market, just as we have seen the 
microprocessor become the standard 
of computer circuit design, W 
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x Parity .... MM64-1( 64K) $400. 
MM64-2 (128K) $510. 
MM64-3 (192K) $620. 
MM64-4 (256K) $730. 


Expands ММ64 memory ....$108. 


*Prototyping Board ......... $50. 


Extender Board ............ $45. 


TANDON DISK DRIVES 

FOR YOUR IBM PC. 

ж Installation instructions 
included 

* IBM PC compatible 


TM100-1 (Single Sided 160K byte 


storage) ........ — $225. 
TM100-2 (Double Sided 320K byte 
i i ааа $295. 


x Send for our free Catalog 


To order: Send check or Money 
Order (US only) Add $3.50 for 
Shipping and Handling. California 
residents add 6% sales tax. Master 
Card/VISA accepted. 


Quality Products 


ATCkÍÁ 


e Tujunga, CA 91042 e (213) 353-5929 
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Program Your Own Text Editor 


Part 1: Avoid Complex Commands 
by Using Instant Updating 


The awkwardness of using tradi- 
tional text editors is a constant source 
of frustration for many computer 
users, The use of special sequences of 
characters to manipulate and display 
text just isn't natural. It would be 
much easier to manipulate text if an 
editor duplicated the advantages of a 
typewriter; namely, the text is always 
visible in its latest form and each 
press of a key is a complete opera- 
tion. This two-part article presents 
such a text editor and it is a dramatic 
improvement over traditional text 
editors. 

Text editing, which is nothing more 
than the creation and modification of 
textual material (such as computer 
programs, letters, and rnanuscripts), 
is the cornerstone of computer appli- 
cations. But it is unfortunate (and 
ironic) that the text editor is often the 
most awkward program to use. For- 
tunately, improvements in the conve- 
nience of editing are practical and are 
becoming common. Such improve- 
ments increase productivity, reduce 
frustration, and make computers 
more accessible to the average per- 
son. The text editor presented here 
offers these advantages. 

І call my text editor the Video-Dis- 
play-Oriented Text Editor (VDO text 
editor). Part 1 of this article describes 
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Richard Fobes 
Creative Computer Services 
POB 1327 
Corvallis, OR 97339 


the design and use of this editor and 
part 2 contains the listing of the pro- 
gram source code (in assembly lan- 
guage For Z80- and 8080-based micro- 
computers). The comments within 
the listing will allow readers to imple- 
ment it on their systems, Also in- 
cluded in part 2 are sample I/O 
(input/output) routines that interface 
the program with the peripheral de- 
vices of the author's system. 


This text editor 
makes computers more 
accessible to the 
average person. 


A Brief Description 

The most important feature of the 
VDO text editor is that, in the normal 
editing mode, the video-display 
screen contains only the text. There is 
no need for instructions to appear on 
the screen because pressing a single 
key immediately changes the text 
both internally and on the screen. 
Although this concept is simple, its 
practicality is impressive. Consider 


what it would be like to have 16 or 24 
lines of text visible on your screen 
and to see the text updated as scon as 
you press a key. 

In order to make this scheme prac- 
tical, it must be easy to quickly repeat 
the editing operations any number of 
times. The most convenient way of 
doing this is to hold down the appro- 
priate key while the editor quickly 
repeats the indicated operation and 
release the key when it has been 
repeated enough. To differentiate be- 
tween a one-time operation and a 
repeated operation, a time delay is in- 
cluded between the first execution of 
the operation and the beginning of 
the fast repetitions. This feature (in- 
cluded in some computer terminals 
and electric typewriters) is referred to 
here as the automatic repeat feature. 

The automatic repeat feature is of 
central importance to the use of the 
VDO text editor, so I will explain its 
operation from a user's point of view. 
When a key is initially pressed, the 
appropriate editing operation is ex- 
ecuted, If the key is released within 
one second, nothing further happens. 
However, if the key is still depressed 
one second after it was first pressed, 
the editor automatically repeats the 
same operation at a fast rate—say 10 
times per second. As the repetitions 


ircl inqui rd. 
Circle 363 оп нн d Circle 482 ап Inquiry card. 


TELEPHONE 
va" 1 VOICE RESPONSE 


Н е | tt The V100 interactive voice synthesizer 
W Е with telephone interface is an Apple І!%ог IBM Personal 
Computer® compatible, low-cost, solution to remote 
p e С k E rd data base access arrangements. 
85, 87, 125 $39500 


| WE PAY SHIPPING in the 48 continental states on prepaid | ба : 
| orders of $100.00 or more. 9 Direct telephone connection, auto-dial/answer 


ә Touch-lone® i ; 
| NO TAXES are collected on out-of-state shipments. ouch-lone® generation and detection 


® Includes 300 word, LPC vocabula 
WE ACCEPT Visa, MasterCard and American Express, or ® Software for sentence/library «Ж 


you can save additional money by paying cash. € Expandable with 1300 ($495) high quality LPC words 
TOLL FREE ORDER NUMBER 800/531-7466 
In California call (408) 942-1595 


Pan American 
е4 Whe VYNET 
Elect ro n ICS = 2405 Qume Dr., San Jose, CA 95131 (408) 942-1037 


For a demonstration call toll free (800) 538-7002 


1117 Conway * Dept. B 
Mission, Texas 78572 
Phone 512/581-2766 
Telex Number 767339 


FORT WORTH BRANCH 
2912 М. Main 
Ft. Worth, Texas 76106 
Phone 817/625-6333 


Telex Number 794836 g5 87 125 ЖС 2 И ша 


TM — Trademark of Tandy Corporalion "m4 1] = 47% 
| i р 1: & d „=й кы 


ECC (Error Correctin Code) is a poly- VR Data's RAM BOARD has this feature. 


nomial derivative which is used to detect If your system will abend or die during a 
and correct errors. іп simpler terms, this data error or if you must always have the 
means that the computer wil detect and correct data for your functions, ECC is a 
automatically correct data errors sometimes generated necessity. This feature has filtered down from the larger 
spuriously in the equipment. computer systems and is now used by manufacturers of 
superior micro computer products. 


IMAGINE IBM PC RAM BOARD 
WITH THE FOLLOWING 
FEATURES FROM 


ONLY $429. 


е 0 to 192K dynamic 150 ns RAM 
ONLY FROM • 1 bit error correction 


e 2 bit error detection 
e address bank switch selectable 
| a F е 64K increments 
С” сі е 192K RAM $699. 


777 Henderson Boulevard М-Б ; ч" | 
Folcroft, PA 19032 VR Data offers this superiority along with 


215) 461-5300 (800) 345-8102 competitive pricing. 
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EDGE-86 
AN INDUSTRIAL QUALITY 
8086 ОЕМ SYSTEM 


DAISY WHEEL PRINTER 


| 
continue, they become even fatfér— 
to a limit. Finally, when theTk ét is 
released, the repetitions stop. : 

А major advantage of the Mito- 
matic repeat feature is that there i no 
need to count the number of ЕЁ an 
editing operation needs to be d'tffé — 
"t | it's as simple as holding down A key 
| ТТЛ —_, LETTER until you see that the text ha£ Aiken 
he yh a cune changed to your liking. If the! "Фен- 

1TH DMA FLOPPY CONTROLLER, IHTERRUPT А 
CONTROLLER, PROGRAMMABLE TIMERS. 3 tions are too fast for the key (0 be 
SEHIAL PORTS, TWO PARALLEL lO PORTS, AND 1 i ff 
released at the right moment, thf Key 
can be released early and a few Xtra 
taps of the key complete the сре. 


6 H5232C Serial Interlace 
e P'arallei Interíace 

ӘК BYTES OF PROM WITH HOO! STRAP е 
LOADER FOR CPM 86 ~ | Smith Corona TP? 
— 12BK BYTES DYNAMIC RAM BOARD. 
--45140Т MULTIBUS САНО CAGE, WITH COM: 

PLETE DOCUMENTATION AND SCHEMATICS: 

ALL FOR ; $4250 


• SOFTWARE 
--СРМ:86 0.5 WITH COMPLETEUTILITIES 52%. 
—QFF THE SHELF DELIVERY = 


SDGE MICRO SYSTEMS 
185 W. EL CAMINO REAL, SUNNYVALE, CA 54086 
TELEPHONE: 405-738-4728 
TM beet айыға "ы-і {шш П 


5599 


MICRO TECHNOLOGY 
2817 Ivanhos Avo 
La Jolla СА 92037 


(714) 457.2149 


Compared to Traditional Edilfits 
Lets now compare its изе With 
traditional text editors. Unlike! 'fAdi- 
tional editors, the VDO text {ог 
does not require а “command: litti "of 
characters to indicate what. oféta- 
tions are to be done, how many ‘thes 
they are to be repeated, and, “hat 
portion of the text is to be displ6féd. 
This greatly reduces the numbél of 
keystrokes (don't forget those “défimn- 
iters" normally needed), elimitisifes 
the need to remember special! сфе», 
eliminates the need to count СК с- 
ters or lines, eliminates the nged to 
choose unique character strings (ted 
to locate specific areas of the 'téRt), 
and eliminates the need to remetffBer 
what mode the editor is in. Th@ré is 
also no need to remember wher the 
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5 Мед 
Hard Disk 
Serr 00 
$600. | Wabash. 

Introductory Offer — expand to 


Winchester Technology al 7; MasterCard. Visa Accepted 
nrice. Call Free: (800) 235-4137 
Shugart SA1002 8" Hard Disk 
Drive. Optional controllers for 
IBM, S-100, STD BUS and others 
available. 
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| 1 
wabash 
When it comes to 


Flexible Disks, nobody 
does it better than 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA | 
93401 In Cal call 


Cal! Dave Starr at: 
СӘДІРШТЕР DN ATICS, INC 


[803] 877-7471 
105 S. Main St. Greer, S.C. 29615 
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\ Ln Double Your 
ты» 554" disk storage 
capacity without adding a drive. 


Get twice as much from your HRB or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with vour 55" drives, for example. 
expands memory capaeity from 256 
bytes to 512 bytes per sector. 

And it handles single and double 
sided. single and double-density. 8" and 
Бы” drives — simultaneously. 


Call 714/275-1272 todar 
or write for details. 
C.D.R. Systeme Inc, 


Controlied Data Recording Systems, Inc. 
7667 Vickers St. San Diego, СА 92111 
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ENGINEERING & BUSINESS SYSTEMS 
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| 35125835 1649 
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cursor is and what changes, Mave 
already been made. т 

With such distinct advantéfts, 
why hasn't this type of text editor 
become more common? The, fifst 
reason is that the need to frequf'fifly 
and immediately redisplay a full f'áge 
of text consumes a great deal of “tlta 
computer time and requires that the 
editing program be given first pritifity 
in situations where multiple task# dre 
being executed. This makes it ШћйС- 
ceptable for timesharing systettis. 
Another reason is that the speét! óf 
the display device must be #641 
enough to handle a full-screen uptlate 
within a fraction of a second, makitig 
all serial terminals and some’ mitté- 
computer display devices илас! épt- 
able. But many microcomputer’ do 
not have these limitations. 

So why didn't this form of text 
editing become prominent on mil^rG- 
computers earlier? Apparently ап 


assumption is often made that micro- 
computers are simply scaled-down 
versions of larger computers, suitable 
only for scaled-down versions of 
traditional software. But by breaking 
away from tradition, microcomputer 
users can benefit from unique advan- 
tages. 

I don't want to speculate which 
microcomputers are compatible with 
this editor, but my Digital Group 
microcomputer accommodates it 
without any hardware modifications. 
Specific comments on the video-dis- 
play and keyboard requirements are 
included later, but for now it is suffi- 
cient to say that this editor can be im- 
plemented on many microcomputers 
without any hardware modifications. 


Important Concepts 

In order to have a more concrete 
understanding of what it is like to use 
this text editor, I will present a simple 
example; but first, it is necessary to 
briefly explain three additional con- 
cepts central to its operation. 

As in all text editors, the cursor is 
important. The cursor is a pointer to 
any location in the text. In this editor, 
the cursor is a special symbol (a right 
arrow in my version). The impor- 
tance of the cursor is that it points to 
the position in the text where inser- 
tions will occur if an insertion opera- 
tion is used, or it indicates which part 
of the text will be erased if an erasure 
operation is used. Also, since the cur- 
sor is always visible, its location 
determines which part of the text ap- 
pears on the screen. 

This editor is character-oriented 
rather than line-oriented. А char- 
acter-oriented editor is more conve- 
nient to use because it allows charac- 
ters within a line to be manipulated in 
a straightforward manner. In con- 
trast, the smallest unit a line-oriented 
editor can operate on is a full line— 
although the careful use of search- 
and-replace operations allows 
changes to be made within a line 
without retyping it, Another advan- 
tage of character-oriented editors is 
that carriage returns (end-of-line in- 
dicators) can be inserted and erased— 
especially useful when a portion of a 
line needs to be moved to an adjacent 
line, 


So far, I have implied that all the 
editing operations are associated with 
their own keys, However, such an ap- 
proach is not practical due to the 
limited number of keys available. 
Since some of the operations do not 
require use of the automatic repeat 
feature, they are accessed via a menu 
mode—which requires two key- 
strokes. The first key pressed is the 
ESC (escape) key. А menu of avail- 
able options, including their associ- 
ated letters or symbols, appears on 
the screen: 


Top 
Bottom 
Load 

Save 
Start Here 
Copy Part 
Erase Part 
| Erase АП 
P Print 


“Су чог оз 


(Note that the two erasure operations 
make use of shifted characters to 
reduce the chance of erasing large 
portions of the text accidentally.) 
Pressing опе of these keys causes the 
associated editing operation to be ex- 
ecuted immediately. When the opera- 
tion is done, the text reappears. This 
method is convenient to use because 
visual feedback is provided when the 
ESC key is pressed and because the 
key assignments are visible when 
needed. 


Алп Example of Its Use 

We will now venture through a 
simple example of text editing that il- 
lustrates both the concepts already 
presented and the use of the editing 
operations yet to be explained. 

Upon entering the editor, the 
screen is blank except for the cursor 
in the upper-left corner of the screen. 
Since you wish to edit an existing file, 
start by pressing the ESC key. À 
menu of special operations appears 
on the screen, including the Load 
operation with an L in front of it. 
Pressing L produces a request for in- 
formation identifying the file to be 
loaded (either the name of the file or 
the block numbers that contain the 
text). After entering the necessary in- 
formation, the text file is loaded and 


NEW FROM NETRONICS 


AUTO-PATCH 
HARD DISK 


With plug-in multi-user ports 
Automatically Installs Itself Into 
Your Present CP/M' 2.2 Operating 
system & Floppy Disk Hardware. 


It's Exclusive! 
Gmegabytes $2995.00 12 megabytes. $3495 00 


What s the big concern ol S100 owners when they 
consider adding Hard Disks? They worry that it will be 
diticult to install, that it won't be compatable with 
{пән present software and hardware. and that и may 
cause dnwn-time on [һе 5100 system 


Worry no more — Netranics now AUTOPATGH Hard 
Disks Sysiems are here. AUTOPATCH installs in just 
one-two-Ihree: (1) plug in the hard disk S100 card: (2) 
run three short programs supplied on disk, (31 disable 
the bool on your floppy contraller and erable the boot 
on your hard disk controller {this step not required d 
you wish іс continue to Soo! lo your floppy drives) 


And thats и The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then sail 
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virgin copy of CCP and BIOS are loaded inta memory, 
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ihe whole memory image 15 written to the reserved 
tracks on your hard disk You can add up lo 4 hard 
disks to Ihe controller supplied. The new BIOS will 
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one finger!!! 1 your BIOS os my you may have to re. 
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the AUTOPATCH program will prompt you 10 do so. 


AUTOPATCH Hard Disk Systems ate avaiable in В 
and 12 megabyte models. Included in the system 6 оғ 
12 magabyte Hard Disk Orve . . Controller for up to 4 
Hard Orsk drives, S700 Hard Disk card with prove 
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when adding a multi-user operating system., Power 
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cables ... AUTOPATCH Programs supplied on other 
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SPECIFICATIONS 
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ylesisector format; 512. Communication Port: 

ПО (other ports available on special order) Pro- 
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matted diskettes (North Star CPIM’ version available 

on special order) 
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256K DYNAMIC RAM 


features: Model 256KE 

@ 18 or 24 bil address. € 6/16 bit wide data € 
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the beginning of the text appears on 
the screen. The cursor is still in the 
upper-left corner. 

Suppose a word used midway 
through the text needs to be changed. 
Press the PAGE | (page forward) key 
and hold it down. After pressing the 
key, the next page (full screen) of text 
replaces the first. À second later, the 
screen is repeatedly replaced with 
new pages of text at a rate of 10 pages 
per second until the key is released. 
Looking at the text presently fill- 
ing the screen, you see that you 
have not reached the text area de- 
sired. A few taps of the PAGE | key 
bring the desired text into view. 

To move the cursor to the line with 
the word, press the 1 (cursor down) 
key and hold it down. The cursor first 
moves to the beginning of the second 
line and then, after a one-second 
pause, quickly moves down the 
screen (always in the left column). 
Releasing the key at the right moment 
stops the cursor on the desired line. 

Pressing the — (cursor right) key 
moves the cursor to the right (using 
the same automatic repeat feature) 
until it is almost to the word. À cou- 
ple of extra taps of the same key and 
the cursor is to the immediate left of 
the word to be corrected, ready to 
make the change. 

The process of replacing the incor- 
rect word with the correct one re- 
quires use of the ERASE CHAR (erase 
character) key to erase the present 
word (again making use of the auto- 
matic repeat feature). Then, typing 
the desired word inserts it into the 
text at the proper location, As these 
changes occur, the portion of the line 
to the right of the cursor shifts left as 
the incorrect characters are erased, 
and it shifts right to make room for 
the inserted characters. Watching 
these changes take place is fascinat- 
1 " 
Although the explanation of find- 
ing and correcting the word in this ex- 
ample is lengthy, the time required to 
do it is only about 15 seconds. And, 
since the use of the operations is 
natural, editing requires less concen- 
tration than when using a traditional 
text editor, leaving you free to think 
about the text itself. 

To move to the end of the text, 


press the ESC key to enter the menu 
mode again and then press B (for Bot- 
tom). The screen is now filled with 
the last full screen of text and the cur- 
sor is at the end of the last line. 

There is nothing special about add- 
ing characters to the end of the text; it 
is done simply by typing characters 
into the text at the end. At the end of 
a line, the carriage-return key is 
pressed to indicate the end of that line 
and the beginning of a new line. 

When a character is incorrectly 
typed, the — (cursor left) key is 
pressed once and normal typing is 
continued. Later, usually at the end 
of the line, the ERASE CHAR key 
with the automatic repeat feature, or 
the ERASE LINE key, is used to erase 
incorrect characters that have ac- 
cumulated to the right of the cursor. 
This approach was chosen to reduce 
the number of keys needed. But if 
another key is available, a RUBOUT 
key (which erases the character just 
typed in) can easily be included. 
(However, ] have seldom regretted 
the lack of a RUBOUT key.) 

After the text has been modified, to 
save the updated version on floppy 
disk or tape, press the ESC key and 
then 5 (for Save). The editor will re- 
quest information that indicates 
where you want it saved (as in the 
Load operation). After you have 
entered the information and the text 
has been saved, the first page of the 
text appears on the screen and the 
editor is ready for more editing. 


The Screen Format 

Although the entire screen is avail- 
able for displaying the text, only a 
portion of the text can appear on the 
screen at one time (unless the text is 
very short). Since the cursor must 
always be visible, only the text near 
the cursor can appear on the screen. 

If the cursor is moved to a position 
not presently within view, scrolling 
takes place. Vertical scrolling changes 
the screen by shifting the lines up or 
down. In doing so, a new line appears 
at the top or the bottom of the screen 
and a line disappears at the opposite 
end. 

Since lines can be longer than the 
display device can fit on a single line, 
horizontal scrolling allows the ends of 
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NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It's no longer enough to be just 
а programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-80™ alone 
have been sold), interdiscipli- 
nary skills are demanded. And 
NRI can prepare you with the | 
first course of its kind, cover- 
ing the complete world of 
the microcomputer. ! 


Learn At Home 

in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


Training includes the TRS-80 Model ІП microcom- 
puter, professional LCD multimeter, the NRI Discov- 


ery Lab, Computer Assisted Instruction pro 


ry 
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school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
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and giving you guidance. 


You Get Your Own Computer 
to Learn On and Keep 
NRI training is hands-on training 
with practical experiments and demon- 
strations. You don't just program your 
computer, you go inside it... watch how 


circuits interact...interface with other sys- 
tems...gain a real insight into its nature. 


You also work with an advanced 
liquid erystal display hand-held multi- 
meter and the NRI Discovery Lab® per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 


Computer Assisted 
Instruction 


Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 


computer language. Using them in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you'll be able 
to write simple programs yourself. 


Send for Free Catalog... 
No Salesman Will Call 
Get all the details on this exciting 
course in NRI's free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
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Operation Key(s) Description of Operation Special Cases in Which 
Used No Change Occurs 
If the cursor is already at the beginning of a The cursor is already at the beginning of 
CURSOR UP ! line, the cursor is moved to the beginning of the text. 
Ihe previous line. Otherwise, it is moved to 
the beginning of the same line. 
CURSOR DOWN | The cursor is moved to the beginning of the Тһе cursor is already at the end of the text. 
next line. 
The cursor is moved Іей by one character. The cursor is already at the beginning of 
CURSOR LEFT - [f the cursor is at the beginning of a line, Ihe text, or there is no more room in 
the cursor is moved to the end of the memory (in which to expand compressed- 
previous line. ѕрасе-руіез). 
The cursor is moved right by опе character. Тһе cursor is already at the end of the text, 
CURSOR RIGHT ~ if the cursor is at the end of a line, the cur- ог [here is no more room In memory (in 
sor is moved to the beginning of the nexl which to expand compressed-space-bytes). 
line. 
А new full screen o! text immediately below | The cursor is already at the end of the text. 
PAGE PAGE the presently visible text is displayed. Тһе 
FORWARD | cursor is moved to the upper-left corner of 
the screen. If tha end of the text is already 
on the screen, the cursor is moved to the 
end of the text. 
А new full screen of text immediately above Тһе cursor is already at the beginning of 
PAGE PAGE the presently visible text is displayed. The the text. 
BACKWARD ! cursor is moved to the upper-left corner of 
the screen. 
TOP ESC,T The cursor is moved to the top (beginning) The cursor is already at Ihe beginning of 
of the text. Ihe text. 
BOTTOM ESC, B The cursor is moved to the bottom (end) of The cursor is already at the end of the text. 
the text. 
The appropriate character (indicated by the There is no more room in memory. 
INSERT Any character Кеу that was pressed) is inserted into the 
CHARACTER key text to the immediate left of tha cursor. 
INSERT A carriage return is inserted to the There is no more room in memory. 
CARRIAGE CR immediate left of the cursor. (This creates a 
RETURN new line or divides an existing line into two 
lines.) 
ERASE ERASE The character or carriage return to the right There is no text to the right of the cursor. 
CHARACTER CHAR of Ihe cursor is erased. 
If the cursor is al the beginning of a line, There is no text to the right of the cursor or 
the entire line 15 erased (including the car- the cursor is at the end of a nonempty line. 
ERASE ERASE riage return at the end). Otherwise, the por- 
LINE LINE tion of the line to the right of the cursor is 
erased (without erasing the carriage return 
at the end). 
ERASE ALL ESC, ! The entire text js erased. There is no text in the editor. 
PRINT ESC, P The entire text is sent to the printer. (No Thera is no text in the editor. 
changes are made in the text.) 
Text trom the mass-storage device |5 There is not enough roorm avallable in 
inserted into the lext to tha immediate right memory. 
LOAD ESC,L of the cursor. (This operation is used both 
for combining text files and for initially 
loading a text file into the editor.) 
А copy of the entire text 15 saved on the There is no text іп the editor. 
SAVE ESC,S mass-storage device. (The text remains in 


the editor.) 


Table 1: Editing operations for the VDO text editor. Except for the SHIFT operation, they can be classified in four basic 
categories: cursor-movement operations, insertion operations, erasure operations, and operations that transfer text to and from 
the peripheral devices (mass storage and printer). The operations that do not involve the use of the ESC key can be repeated quick- 
ly using the automatic repeat feature. Additional comments concerning the use of these operations are given in the text. 
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START HERE 


ERASE PART 


long lines to be viewed whenever 
desired. Horizontal scrolling is 
analogous to vertical scrolling, except 
that the text (all of it) is shifted left or 
right. This approach was taken rather 
than using wraparound (in which a 
second line is used for displaying the 
extra characters) because the ap- 
pearance of the text can be confusing 
with that approach and because the 
effect of the CURSOR UP and CUR- 
SOR DOWN operations would be 
erratic. 


Explanation of Editing Operations 

A full list of the operations im- 
plemented in this text editor is given 
in table 1. The operations were de- 
signed to be simple but powerful. 
With the exception of the shift opera- 
tion, they are classified in four gen- 
eral categories: 


ecursor-movement operations 
insertion operations 

eerasure operations 

eoperations that transfer text be- 
tween the peripheral devices and the 


editor 


The information presented in table 
1 clearly defines what these opera- 
tions do, but explanations of how 
they are used are given below. (Since 
the information in the table is not 
repeated here, the table should be ref- 
erenced while reading this section.) 

To make the movement of the cur- 


This operation defines the beginning of the 
portion of text lo be used in the COPY or 
ERASE PART oparations. 


А copy of the portion of the lext between 
Ihe "START HERE” location and the 
present cursor location is saved on the 
mass-storage device. (The texl is not 
changed.) 


The portion of the text between the “START 
HERE" localion and Ihe present cursor 
location is erased. 


If the character to the right of the cursor 

is an alphabetic (A-Z) character, it is shifted 
between UPPERCASE and lowercase (whichever 
is opposite). Also, regardless of whether the 
character was shifted, Ihe cursor is moved 
right one character (equivalent to the CUR- 
SOR RIGHT operation). 


sor easy, eight cursor-movement op- 
erations are available. They move the 
cursor forward and backward by 
character (CURSOR RIGHT and 
CURSOR LEFT), by line (CURSOR 
DOWN and CURSOR UP), by page 
(PAGE FORWARD and PAGE 
BACKWARD), and to the ends of the 


{Always has an effect.) 


There is no text in the editor, or the cursor 
has been moved ahead of the "START 
HERE" localion. 


There is no text in the editor, or the cursor 
has been moved ahead of the "START 
HERE" location. 


There is no text to the right of the cursor. 


text (BOTTOM and TOP). In con- 
junction with the automatic repeat 
feature, they allow the cursor to be 
moved easily both short and long 
distances. 

The only cursor-movement opera- 
tions that have not yet been fully ex- 


plained are the PAGE FORWARD 
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ЕНИНИНІНІНІНІШІНІНІН E 
ЕЕЕ ИЕ ЕНЕ ET ЕЗ 
ЕЕЕ ШЕ ЦЕ ЕНЕДІ 
ММЕН 
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Figure 1: The keyboard layout on the author's system. The important noncharacter keys are outlined in boldface. Note the natural 
orientation of the four clustered cursor-movement keys (with the arrows). Pressing any character key causes that character to be in- 
serted into the text. Except for the SHIFT operation (accessed by the SHIFT-A combination), the remaining editing operations are ac- 
cessed by pressing the ESC (escape) key to enter the menu mode. 

The author's keyboard is not standard with respect to the SHIFT and CTRL keys. Also, the REPEAT key is not used. The special 
editing keys shown here replace unneeded keys marked BREAK, LINE FEED, TAB, BACKSPACE, HERE IS, CLEAR, DELETE, and 


two unassigned keys. 


and PAGE BACKWARD operations. 
Their effect is to display the full 
screen of text immediately following 
or preceding the text presently visi- 
ble—analogous to flipping the pages 
of a book. The cursor is moved to the 


upper-left corner of the screen in 
either case, regardless of where it was 
before. These operations are very 
useful for moving through the text 
quickly or for finding a specific area 
of the text. 


INTRODUCING MORE REASONS 
FOR TRYING CONTROL DATA 
FLEXIBLE DISKS RIGHT NOW. 


2 FREE 
IN EVERY BOX. 


Here's two more reasons to try 
Control Data flexible disks. 
Two free disks in every specially 
marked box of 10. That's 12 
disks, or 20% more in every box. 
Control Data flexible disks 
are guaranteed error-free. We 
manufacture and test every disk 
to exacting standards. 


all om — e oe 


Now both home and business users can 
enjoy Control Data quality —and at a 20% added 
value. Available in both 8-inch and 5'A-inch sizes, in а 
variety of formats. From now until Dec. 31, 1982 get 


two free just for trying them. 


COMPUTER PARTS EXCHANGE 


19821 Nordhofí Street - Northridge. СА 91324 
PH: 213-709-4003 Telex 18-1537 
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The insertion operations—INSERT 
CHARACTER and INSERT CAR- 
RIAGE RETURN—allow letters, 
numbers, symbols, spaces, and car- 
riage returns to be inserted into the 
text wherever desired. Pressing any 
character key or the carriage-return 
key causes the character or a carriage 
return to be inserted into the text to 
the immediate left of the cursor. This 
allows characters to be entered from 
left to right, the normal direction for 
typing. 

Although the insertion of a carriage 
return is done the same as any other 
character, the effect is worth com- 
menting on. If a carriage return is in- 
serted into the middle of a line, it 
separates the line into two separate 
lines; but if a carriage return is in- 
serted at the beginning or the end of a 
line, a new empty line is created 
wherever the cursor is, and the line 
can then be filled if desired. 

The erasure operations—ERASE 
CHARACTER, ERASE LINE, and 
ERASE ALL—allow characters, lines, 
or the entire text to be erased. A 
fourth erasure operation, ERASE 
PART, is also available, but because 
it is often used in conjunction with 
one of the text-transfer operations, it 
will be discussed later. 

The ERASE CHARACTER opera- 
tion is straightforward. Whatever 
character is to the immediate right of 
the cursor is erased by this operation. 


In conjunction with the automatic re- 
peat feature, it allows any short por- 
tion of the text to be easily erased. If 
the character to the right of the cursor 
is a carriage return (i.e., if the cursor 
is at the end of a line), this operation 
erases the carriage return, causing 
two lines to be combined into one 
longer line. 

The effect of the ERASE LINE oper- 
ation is that the remainder of the line 
containing the cursor, starting at the 
location of the cursor, is erased. 
However, the carriage return at the 
end of the line is erased only if the 
cursor is at the beginning of the line. 
This distinction provides two modes 
of operation that are both useful: in 
cases where all the characters on the 
line are to be erased, it is usually 
desirable to also erase the carriage 
return at the end. But in cases where 
the beginning part of the line is to re- 
main intact, the carriage return is re- 
tained to avoid combining that line 
with the next line. 

The final erasure operation, ERASE 
ALL, is self-explanatory in its effect, 
but there might be some question as 
to why it is needed. Unlike some 
editors, this editor does not have to 
be exited and reentered in order to 
finish editing one file and start editing 
a different file. Instead, the updated 
first file is saved, the ERASE ALL 
operation is used to eliminate that file 
from memory, and the second file is 
then loaded into the editor. This ap- 
proach allows greater flexibility in 
manipulating the files on mass 
storage. 

It should be noted that the text files 
referred to above must be short 
enough to fit into the main memory 
entirely, Although this type of text 
editor could be programmed to han- 
dle very large files (provided a disk 
drive is used as the mass-storage 
device), the additional programming 
effort needed to implement it would 
be substantial. 

This editor accommodates two 
types of peripheral devices: a printer 
and some form of mass storage. Апу 
of the usual mass-storage devices— 
audio-cassette tape recorders, digital- 
cassette tape drives, floppy-disk 
drives, or hard-disk drives—can be 
used for storing the text files. 


The only operation that pertains to 
the printer is the PRINT operation. It 
sends the entire text to the printer to 
be printed. (This print operation does 
not have text-formatting capabili- 
ties—sometimes included in a text 
editor to form a word-processor pro- 
gram.) 

Three operations can transfer text 
between the mass-storage device and 
the editor: the LOAD, SAVE, and 
COPY operations. The LOAD opera- 
tion gets a file of text from the mass- 
storage device and inserts it into the 
text at the location pointed to by the 
cursor. This operation is used both 
for initially loading text into the 
editor when it is empty and for com- 
bining previously created text files. 
The SAVE operation stores the entire 
text file on the mass-storage device. It 
is used not only to save the final ver- 
sion of a text file, but also to store 
backup or intermediate versions of 
the text. Finally, the COPY operation 
saves just a portion of the text on the 
mass-storage device. It is usually used 
for making a copy of a portion of text 
needed elsewhere (either in the same 
file or another). 

Since the COPY operation cannot 
be used by itself to indicate which 
part of the text is to be copied, the 
START HERE operation is used to in- 
dicate where the section to be copied 
begins. The COPY operation is then 
used to indicate the end of the section 
to be copied and it initiates the trans- 
fer operation. However, if the cursor 
is moved above the "START HERE" 
location before the COPY operation 
is used, the COPY operation will pro- 
duce an error message (due to the 
potential for accidentally changing 
the starting point). 

The COPY operation is also useful 
for moving (as opposed to just copy- 
ing) portions of text to different posi- 
tions in the file. To allow this to be 
done easily, the ERASE PART opera- 
tion is included. When it is used im- 
mediately after the COPY operation, 
it erases the portion of text just 
copied. The copied portion of text 
can then be inserted elsewhere by 
using the LOAD operation. 

If you are familiar with editors that 
incorporate special buffers for saving 
text, it may have occurred to you that 


| Assemblers 
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Shmancy 


Elaborate microprocessor develop- 
ment systems cost a lot of money, and 
they can close off your engineering 
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fast, cost-effective way to develop 
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Prices we not 
-chide i 


this scheme for storing and retrieving 
sections of the text on mass storage 
allows the same types of manipula- 
tions to be done, but without the com- 
plicated special commands needed to 
manipulate those special buffers. This 
ability to transfer text to and from 
mass-storage files allows virtually 
any manipulations of text to be done 
with a few simple operations. 

Ав mentioned earlier, the use of the 
ERASE PART operation is not re- 
stricted to its use with the COPY 
operation, although it is most com- 
monly needed there. In conjunction 
with the START HERE operation, it 
allows large portions of the text to be 
erased easily. 

The explanation of the SHIFT oper- 
ation has been left for last because it 
does not fit into any of the four basic 
categories. It transforms letters from 
uppercase to lowercase or vice versa, 
but it affects only letters (not num- 
bers, symbols, etc.), and it moves the 
cursor right by one character. When 
alternately used with the CURSOR 
RIGHT key, it allows text to be easily 
changed to lowercase where needed, 
having been entered in uppercase 
only. I implemented this operation to 
allow the use of lowercase letters on 
my system (which has a keyboard 
that does not generate them); on most 
microcomputers, this operation is not 
needed. 

That completes the explanation of 
the editing operations chosen for this 
editor. Although they are few and 
simple, they allow textual material to 
be manipulated easily according to 
normal needs, The only useful opera- 
tions this editor lacks are the 
SEARCH and REPLACE operations. 
Although traditional editors would 
be impractical without them, they are 
optional on this editor. (They are par- 
ticularly useful for changing the 
names of variables in a program or 
changing key words in a form letter. 
However, they are not needed in this 
editor for helping to move the cursor 
to a desired location or for manipu- 
lating characters within a line—their 
primary function in traditional 
editors.) 


Keyboard Requirements 
Although it would be nice if all the 


operations had their own keys, most 
keyboards do not have enough keys. 
The operations that should, if at all 
possible, have their own keys are the 
CARRIAGE RETURN, CURSOR UP, 
CURSOR DOWN, CURSOR LEFT, 
CURSOR RIGHT, ERASE CHARAC- 
TER, and ESC operations. If avail- 
able, keys not otherwise used by the 
editor can be used for these opera- 
tions. Otherwise, the SHIFT and 
CTRL (control) keys must be used in 
conjunction with particular character 
keys to control these and the remain- 
ing operations—although this signifi- 
cantly reduces the convenience of the 
editor. The other operations that 
must be accessed by unique codes 
{either by being assigned to their own 
keys or through the use of the SHIFT 
and CTRL keys) are the ERASE LINE, 
PAGE FORWARD, PAGE BACK- 
WARD, and SHIFT operations. These 
operations require unique codes 
because they must be accessible via 
the automatic repeat feature. The key 
assignments for my keyboard are 
shown in figure 1. 

Since the automatic repeat feature 
is implemented in software, there 
must be a software-testable connec- 
tion to indicate when a key is being 
held down. The ASCII (American 
Standard Code for Information Inter- 
change) code for the key being 
pressed must also be available to the 
computer, but it need not be supplied 
to the same input port as the key- 
pressed-status bit. 

The subroutine to implement the 
automatic repeat feature pauses be- 
tween repeated operations or waits 
for another key to be pressed after the 
key has been released. If this editor is 
implemented on a system without 
provisions for allowing the key- 
pressed-status to be checked, an extra 
connection must be added. Although 
other methods for implementing the 
automatic repeat feature are possible, 
they require significant changes to the 
program. 


Video-Display Requirements 

The most critical hardware require- 
ment for implementing the VDO text 
editor is that the entire video-display 
screen must be capable of being 
rewritten within about a tenth of a 


ONE CARRIAGE RETURN 


TEXT TO LEFT 
OF CURSOR 


SAME NUMBER OF 
CARRIAGE RETURNS 


CURSOR TEXT TO RIGHT 
ЗАР OF CURSOR 
AS LINES ON SCREEN 


BEF. ÇU 
(VARIABLE) 


BEQ. TX AFT, CU END.TX 
( CONSTANT] (VARIABLE) (CONSTANT) 


THIS IS WHERE А 
CHARACTER 18 
INSERTED 


IF BEF.CU POINTS HERE, 
THERE ІЗ NO TEXT TO 
THE LEFT OF THE CURSOR 


THIS CHARACTER 18 
ERASED BY THE ERASE CHAR 
OPERATION 


IF AFT.CU POINTS HERE, 
THERE (5 NO TEXT TO THE 
RIGHT OF THE CURSOR 


Figure 2: The structure of the text as stored in memory. Carriage returns are added to the ends of the text area to simplify the editor 
program, but they are not considered part of the text. The available text area extends from BEG.TX to END. ТХ, but the BEF. CU and 
AFT.CU pointers indicate how much of this area contains text; the unused portion constitutes the "cursor gap." Тһе text code used 
for characters (except spaces) and carriage returns is ASCII, with the eighth bit set to 1. Spaces are represented when the eighth bit is 
set to 0, in which case the other 7 bits indicate the number of adjacent spaces stored at that location. In this diagram, memory-address 


numbers increase to the right. 


second, preferably even faster. Thus, 
any display device connected via a 
serial line is too slow. The only dis- 
play devices fast enough are those 
connected in parallel and those that 
are memory-mapped. (The memory- 
mapped type stores the characters in 
a special section of memory. The dis- 
play circuitry repeatedly accesses 
those memory locations as they are 
needed for the display.) 

In order to find out how fast your 
video-display device can be updated, 
write an assembly-language program 
to fill the screen 1000 times (with any 
characters) and then erase the screen. 
Measure the time between the first 
update and the time at which the 
screen goes blank. Divide the 
measured time (in seconds) by 1000, 
and that is the time required for up- 


L LJ 
BRERBHENF )BEHBEES is: 


Circle 140 on Inquiry card. 


dating the screen once. For best 
results, the time for one update 
should be less than 0.05 seconds, 
since that leaves one-twentieth of a 
second for the computer to do the 
editing operation and determine 
which characters to display. 

For purposes of comparison, my 
display device—a parallel-connected 
type with 16 lines of 64 characters— 
can be updated in 0.04 seconds. With 
the Z80 microprocessor running at 
2.5 megahertz, the execution time for 
one update, including calculations, is 
about 0.08 seconds. 

If your display device is not fast 
enough, the program will not be 
usable as written. However, a com- 
promise form of text editor could be 
implemented by keeping only one line 
(or a few lines) of text visible, instead 


of a full page. The PAGE FORWARD 
and PAGE BACKWARD operations 
could then be used to display a full 
screen of text each time they are used. 
The results are not as impressive, but 
they are preferable to many tradi- 
tional editors. 

There are only two operations that 
the text-editor program requires of 
the video-display device: to display a 
character in the next position on the 
screen, and to reset the display so the 
next character to be displayed will ap- 
pear in the upper-left corner of the 
screen, There is no need for a car- 
riage-return operation because the 
program assumes that a new line is 
automatically started when the right 
side of the screen is reached. The two 
subroutines that handle the display 
device can be written to handle most 


" Handles "зүү: IEEE- 488 -E-488 1975/78 fu fusictions 
"|EEE 696(5-100) compatible 
= МВАЅІС subroutines supplied; no BIOS 
росе required 
arallel ports (8255A-5) 
“ind іше quality; burned іп and tested 
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hardware configurations, but the 
presence of a visible "hardware cur- 
sor" may require some changes in the 
program itself. 


Internal Representation of Text 
The code used for storing the text 
includes the standard ASCII 7-bit 
code. The extra (eighth) bit of each 
byte is used to distinguish between 
ASCII (indicated by the most signifi- 
cant bit set to 1) and a special repre- 
sentation of multiple-adjacent spaces 
(most significant bit set to 0). These 
"compressed-space-bytes" allow a 


"Available in source form only. 


арап, Advance Dara 


Whitesmiths, Ltd. 
is now shipping Pascal Compilers 
for 10 (count em ten) different 


operating system families: 


RT-M 
RSX-MM. RSTS/E.IAS 
Idris/R 11. UNIX/V6; UNIX/V7 
VERSAdos 
Idris/S68K 
LE- с еы ыс А. г! 
UNIX/32V" 


ldris із a trademark of Whitesmiths, Lid. 8 UNIX is a trademark of Bell Laboratories = CP/M is a trademark of 
Digital Research P RSX-11M, RSTS/E, RT-11, 151-11, VAX, and VMS are trademarks of Digital Equipment 
Corporation в VERSAdos is a trademark of Motorola lnc. 

All implementations support the full ISO Pascal (Level Q). 
All pass che Tasmanian Validation Suite with flying colors. 

You can partition your Pascal program into separately 
maintainable files. You can write library functions to add to the 
extensive set we give you. And you can mix in modules written 
in other languages, like assembler or C. 

іп fact, а C Compiler comes with every Pascal Compiler 
we sell. Prices start at $950.00. Write or call. 


Distributors: Australia, Favrnray Pty Ltd, Р.О.В 224 Huruvilte NSW 2220 570-6100 
ontrals Corn. Ch 


United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


Whitesmiths, Ltd: 


series of adjacent spaces to be com- 
bined into a single byte by using the 7 
least significant bits as a binary num- 
ber indicating the number of spaces 
represented (up to 127). This repre- 
sentation can significantly reduce the 
amount of memory required for stor- 
ing textual material,- especially when 
indentation is a dominant feature of 
the text—as in most computer pro- 
grams. This special implementation 
of spaces complicates the editor pro- 
gram, but the saving in memory 
usage is worth it. 

The editor recognizes ASCII car- 


«ku. Tokyo 03263-0383 
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riage returns as end-of-line indica- 
tors, but it assumes that all other 
ASCII values are displayable charac- 
ters. Therefore, control codes (such 
as Tab, Line Feed, and Backspace) are 
treated as characters if they get into 
the text. The one code that could 
cause the program to crash is the 
binary number 0 (which would other- 
wise represent O adjacent spaces). But 
as long as all the text is entered via 
this editor, problems do not arise 
since checks are made to avoid such 
insertions. 

The text is stored in a single contin- 
uous block of memory located any- 
where in programmable memory. 
Pointers are used to divide the area 
into three parts: the text to the left of 
the cursor, the text to the right of the 
cursor, and the cursor gap. (See 
figure 2 during this and the following 
explanations.) The two halves of the 
text, corresponding to the text to the 
left and right of the cursor, are stored 
near the ends of the available mem- 
ory area, with the beginning of the 
text at the lower end and the end of 
the text at the higher end. The section 
of memory between the two halves of 
text is called the curser gap and its 
contents are unimportant. The ad- 
vantage of keeping the unused por- 
tion of memory at the cursor location 
is that insertions and erasures do not 
require the shifting of numerous char- 
acters, allowing the editing opera- 
tions to be done quickly. 

Four variables are used to point to 
the boundaries of these three areas: 
BEG.TX (begin text), BEF.CU (before 
cursor), AFT.CU (after cursor), and 
END.TX (end text) The locations 
they point to are best understood by 
referring to figure 2. As the figure in- 
dicates, the BEG.TX and END.TX 
pointers point to the first and last 
bytes of text, respectively, and the 
BEF.CU and AFT.CU pointers point 
to the bytes to the left and right of the 
cursor, respectively. The BEG.TX 
and END.TX pointers always point to 
the same memory locations despite 
changes in the text. But either or both 
of the BEF.CU and AFT.CU pointers 
change with almost every editing 
operation, As indicated in the figure, 
special considerations apply when the 
cursor is at either end of the text, or if 


there is no text at all. (When there is 
no text to the left of the cursor, 
BEF.CU = BEG.TX — 1; when there 
is no text to the right of the cursor, 
AFT.CU = END.TX + 1.) 

There are three basic ways in which 
the text can be modified: 


emoving the cursor 
ө erasing text 
e inserting text 


These changes are made as follows: 
Cursor-movement operations are 
achieved by moving one or more of 
the bytes adjacent to the cursor gap to 
the opposite end of the cursor gap 
(keeping the bytes in the same order) 
and updating the BEF.CU and 
AFT.CU pointers to indicate the new 
structure. Erasure operations (for text 
to the right of the cursor) are 
achieved by increasing the value of 
the AFT.CU pointer. (Although no 
changes are made in the text area, 
some of the bytes of text are reclassi- 
fied as being part of the cursor gap.) 
Finally, the insertion of text (to the 
left of the cursor) is done by storing 
new byte(s) at the lower-address end 
of the cursor gap and increasing the 
value of BEF.CU to point to the last 
byte of the inserted text. Although 
these three basic types of editing 
operations are simple in concept, 
complications arise because of the 
many special cases that can occur. 

А final comment about the internal 
text format is that extra carriage 
returns are added to each end of the 
text area to reduce the number of 
special cases to be checked (see figure 
2). However, these carriage returns 
are not considered part of the text 
being edited. 


Program Implementation 

The source listing of the VDO text 
editor will be presented next month in 
part 2 of this article, It is written in 
assembly language for either 8080 or 
280 microprocessor-based computers 
and occupies less than 2.2K bytes of 
memory. The comments provide the 
documentation necessary for imple- 
menting it, but implementation does 
require a familiarity with assembly- 
language programming and an under- 
standing of the operation of your 


computer. Eight input/output 
subroutines, examples of which will 
be included next month, must be 
written to interface the program with 
either your input/output devices or 
your operating system. The com- 
ments also enable the program to be 
modified to fit specific needs or even 
to be translated into another 
machine’s language. (In addition to 
the obvious reasons for including 
clear comments, I find that software 
is actually easier to write if clear com- 
ments are written at the same time the 
computer instructions are written.) 


I am offering this program as a 
commented source listing to help 
other computer experimenters who 
cannot accommodate the commer- 
cially available editors of this type. 
However, the implementation of this 
program is not trivial, so if your sys- 
tem is compatible with a ready-to-use 
editor that offers the conveniences of 
this approach, you may be better off 
trying it instead, But whichever route 
you take, you can look forward to 
more enjoyable and productive 
editing sessions on your microcom- 
puter. m 


CP/M USERS LOOK OUT: 
THE BEST OF BOTH WORLDS 
INTRODUCING S/S-PASCAL 
BOTH IN NATIVE CODE AND P-CODE 


S/S-PASCAL VERSION 3.0 (Native Code) AND 3.5 (P-Code) 
FOR 8080 - 8085 - 780 — REQUIRE ONLY 32K OF MEMORY! 


А bilingual compller! S/S-PASCAL speaks English 
and French (or Spanish or German or Italian...) 


COMPILE FAST IN P-CODE 


then when your program is ready 


EXECUTE FASTER IN NATIVE CODE 


Available in the following formats: B" SD, Morth Star 


Osborne, Micropolis Mod ІІ, Apple CP/M, Superbrain 


Write to get the whole story, or beiter send $30.00 for 
Demo Discette and tutorial manual (150 pages) 

Demo 1: Compiler without READ statements 

Demo 2: Source limited to 50 stataments 


Tota! Size 
(bytes) 


1300 


Ехёсџіе 
(seconds) 


12.5 


COMPARE: 


S/S-PASCAL 
(Native Code) 


PASCAL MT +" 
PASCAL/Z" 
S/S-PASCAL 
(P-Code) 

UCSD PASCAL* 239 8282 
PASCAL/M* 450 21933 


Не: BYTE, September 1981, page 180 
А high level language Benchmark 
"TRADEMARK 


3043 
3328 
13000 


19.0 
109 
120 


S/S-PASCAL NATIVE CODE & P-CODE 
S/S-PASCAL NATIVE CODE ONLY 
S/S-PASCAL DEMO DISCETTE (& MANUAL) 


« Standard PASCAL features 
plus 


Generates opiimized native code 
Compiles directly into .com tile 
Extarnai assembler subroutines 
Random access files 

14 digit BCD floating poinl reais 
Chaining and ovariays 

Dynamic strings 

Powerful string manipuiation 
Direct access to memory 
Address and size Iunciions 
NEW, DISPOSE, MARK, RELEASE 
ASSIGN, RENAME, ERASE 

» and more... 


$ 360.00 
$ 295.00 
$ 30.00 


(Сап. $ in Canada, U.S. $ outside Canada) 
DEALER INQUIRIES WELCOME 


P. O. Box 197 
Armdale, N.S. 
Canada ВЗ 4J9 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


BE nni Rumors: 
Motorola's research-and- 
development group is 
rumored to be progressing 
nicely with a new 32-bit 
microprocessor design, and 
information on its specifica- 
tions is being leaked. It will 
have a 4-gigabyte (4-billion- 
byte) direct-address range, a 
memory cache to increase 
throughput, and new instruc- 
tions such as bit, field, and 
block moves; it will support 
ASCII (American Standard 
code for Information inter- 
change) and bit-field data 
types. The device itself will 
be composed of 120,000 
transistors and will consume 
А watt of power. Motorola is 
expected to start providing 
samples of the device before 
the end of next year. 
..,Micropro is reportedly 
working on a full-color ver- 
sion of its Wordstar word- 
processor software for the 
IBM Personal Computer; the 
new version may run under 
MS-DOS....Epson is ex- 
pected to officially start ship- 
ping its personal computer 
system to dealers this 
month. . . . Wang Laborator- 
ies, the well-known word- 
processor manufacturer, is 
said to be readying an entry 
into the personal computer 
market. 


S Inclalr Does it Again: 
Clive Sinclair, the Englishman 
who shook up the microcom- 


puter industry with the ZX80 


and ZX81, is doing it again, 
namely, undercutting his 
competition. іп England 
Sinclair Research Ltd. has 
introduced a new machine 
called the ZX Spectrum with 
a selling price equivalent to 
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about $194, The machine 
sets a new high in its perfor- 
mance/price ratio that will 
shake up competitors such as 
Radio Shack, Atari, Com- 
modore, and ТІ (Texas In- 
struments). It offers color, 
high-resolution graphics, 
sound generation, and more. 
The machine is an addition to 
the Sinclair computer line, 5o 
the current ZX81 will remain 
in production (in fact, its pro- 
duction is being increased to 
150,000 a month). Do not ex- 
pect the ZX Spectrum to 
become available in the 
United States until year-end, 
and even then it will be 
available by mail order only. 

The new machine, v/hich is 
about the same size as its 
predecessors, offers a key- 
board with real keys, 16K 
bytes of memory (for an addi- 
tional $60 you can have a 
total of 4BK bytes), and later 
this year Sinclair will in- 
troduce а 3-inch Microdrive 
(100K bytes storage per disk; 
8 drives maximum) for less 
than $80 per drive. Also ex- 
ресі а $30 К5-232С interface 
for this machine; а small 
printer is already available. 

The BASIC, which resides 
in ROM (read-only memory), 
is an extended version with 
full math, transcendental 
functions, and array-, string-, 
and graphics-handling capa- 
bility. The keyboard and dis- 
play offer both upper- and 
lowercase characters, and 
ASCII is used (there are 191 
legends on 40 keys). The dis- 
play format is 32 characters 
by 24 lines, with graphics 
resolution at 256 by 192 pix- 
els, 8 colors, and features 
such as bright, flash, inverse, 
overprint, and user-defined 
characters. 


With the upgrading of its 
machines to include larger 
memory, uppercase and 
lowercase, disk drives, and 
RS-232C, Sinclair is gradually 
shifting its focus from hobby- 
ists to business users: people 
who use spreadsheets and 
other business software and 
are able to afford video ter- 
minals. When Sinclair in- 
troduces its flat-screen 
display, watch out! 


m Doings: ІВМ has 
finally begun expanding its 
independent dealer organi- 
zation; in June IBM appoint- 
ed 16 independent com- 
puter-retailing operations, 
with a total of 62 outlets, as 
authorized IBM Personal 
Computer dealers. ІВМ 15 
beginning to feel competitive 
pressure from suppliers of 
plug-compatible products. 
The result is that the com- 
pany has dropped the price 
of its printer from $755 to 
$555 and that of its disk drive 
from $570 to $450. 

IBM has also eliminated 
the ceiling on royalties from 
its contracts with indepen- 
dent software suppliers. The 
previous contract held a 
supplier's earnings to a max- 
imum of $100,000, thus dis- 
cauraging many software 
developers. Under the new 
terms, percentages, ad- 
vances, and duration of pay- 
ment will be individually 
determined based on the 
program distributed, its doc- 
umentation, and relevant 
business and technical fac- 
tors, There will be an initial 
simple contract signed when 
a program is submitted for 


evaluation by IBM, and a sec- 
ond contract will then be of- 
fered if and when the pro- 
gram is found acceptable for 
distribution by IBM. 

Phase One Systems, Oak- 
land, California, claims to 
have adapted its Odasis-16 
multiuser operating system Lo 
run on the ІВМ Personal 
Computer and support up to 
three users. The firm claims 
that it is fully compatible with 
its 280 version and that there 
are already over 400 
business-application  pro- 
grams, written primarily in 
BASIC, available for it, The 
system allows private and 
shared files, with automatic 
record- and file-locking and 
optional password- and 
privilege-level protection. 
The system requires at least 
128K bytes of memory and a 
5-megabyte hard-disk sys- 
tem. 

Telesoft, San Diego, has in- 
troduced an Ada compiler for 
the IBM Personal Computer. 
It provides a subset of Ada 
and utilizes the firm's propri- 
etary ROS operating system. 

IBM's Cambridge Scientific 
Center, Cambridge, Massa- 
chusetts, has disclosed that it 
is working on a research pro- 
ject ta develop an easy-to- 
use, real-time editor- 
formatter, called Polite, 
similar to Xerox's Smalltalk 
operating system and lan- 
guage. It will also handle 
documents, images, data, 
graphics, and handwriting. 


Appie Happenings: 
Apple Computer Ine. has 
filed suit against Franklin 
Computer Corporation of 
Pennsauken, New Jersey. 


Apple alleges patent and 
copyright infringement Бу 
Franklin in designing its 
Асе-100 computer, intro- 
duced late last year. 
Specifically, Apple charges 
the company with copying 
Apple Il programs on disk 
and in ROM. 

Apple has also terminated 
its distributor in Japan and 
will set up its own marketing 
subsidiary in Tokyo. Apple 
reports that its sales volume 
in Japan doubled from fiscal 
year 1980 to fiscal year 1981. 

Apple is rumored to be 
working on printers that use 
ink-jet and laser technologies 
at its accessory-products divi- 
sion in Garden Grove, Cali- 
fornia. Apple hopes to bring 
out printers using these 
technologies at prices sub- 
stantially lower than those of 
other such printers. Apple is 
also believed to be working 
on a small flat-screen display 
at the same facility. 

According to the police in 
Cupertino, California, several 
Apple employees allegedly 
helped direct the theft of $1 
million worth of Apple Ill 
computers in less than a year. 
Five people have already 
been arrested. According to 
the police, the allegedly 
stolen computers retail for 
about $4500 and were sold 
for $900, mostly to busi- 
nesses, 


T. Copy or Not to 
Copy: Suppliers of Apple 
software, in an attempt to 
protect their copyrighted 
programs, use a number of 
techniques to prevent copy- 
ing. This has encouraged saft- 
ware suppliers to sell “сору- 
ing’ software. Notable ex- 
amples are the Locksmith 
and Nibbles Away 2 pro- 
grams. Чо software supplier 
has yet devised an un- 
breakable software coding 
system. 

Locksmith and  Nibbles 


Away 2 analyze the bit pat- 
terns and methods of encryp- 
tion used on the disk to be 
copied and copy the bytes 
sequentially into the com- 
putes memory and from 
there onto a new disk, It is 
claimed that over 15,000 
copies of Locksmith have 
been sold since it was in- 
troduced in January 1981, It's 
worth noting that both Lock- 
smith and Nibbles Away 2 
use software protection 
against copying. 

As yet no software supplier 
has taken the producers of 
Locksmith and other such 
programs to court. This is 
probably because the U.S. 
Copyright Act allows users to 
copy programs "'for archival 
purposes only." And so far, 
unlike the record industry, 
no significant pirating for pro- 
fit has developed. 

Some software vendors re- 
quire purchasers to sign a li- 
censing agreement under 
which purchasers may be 
penalized if the vendor dis- 
covers an unauthorized copy 
of the software bearing the 
serial number of the pur- 
chaser's copy. Vendors have 
found that the combination 
of encryption and penalty 
clauses often has a negative 
effect on sales; hence some 
companies, including Apple 
Computer Inc., have given 
up on copyright protection. 

Although copying by hob- 
byists has long been recog- 
nized as a problem, the copy- 
ing that disturbs vendors the 
most is the copying done ош- 
side of the home. For exam- 
ple, a program vendor will 
find that a company or 
school may have tens or even 
hundreds of personal com- 
puters but buys only one 
copy of an application pro- 
gram and makes tens or hun- 
dreds of copies, one for use 
on each machine. Usually 
the purchaser has bought all 
these systems to run a 
specific application software 
program. But the software 


If You Have А Printer 


You need our PRINTER OPTIMIZER. We have 
two gripes with computer printers: one, no matter 
how fast they print they're much slower than в 
computer. So here you are with all this processing 
speed, sitting there waiting for your printer to 
finish. Two, almost all printers offer a bunch of 
features like various type sizes, forms control, 
graphies, enlarged character sets, etc. - but how 
are you supposed to access these features? Оһ 
sure, the printer manual says: "print an ESC 
character followed by à CONTROL "K" followed by 
athree digit value equal to the desired page 
length...", but how do you do this in the middle of 
your spreadsheet program? And how do you access 
all those extra symbols and graphics with a puny 


half-ASCII keyboard? 
Before Mediamix ыы - = : 
grew into Applied в a е T3. 


Creative Technology Inc., 
the idea people there decided to develop the 
Cuisinart*of the computer industry - a "magic box" 
that features 64,000 to 256,000 characters of 
spooling printer buffer, total character retrans- 
lation capability including macros, a keyboard that 
lets you directly select complete printer control 
sequences with the ease of a pushbutton car radio, 
adapts serial printers to parallel computers and 
visa versa, plus many more imaginative features. 
So many useful features that regardless of the 
printer you own - our PRINTER OPTIMIZER will 
bring your printer "up to speed" with the rest of 
your system and let you take full advantage of it. 


If You Need A Letter 
Quality Printer 


Consider our affordable alternative. For those 
of you who did not see the review of our product in 
the July issue of BYTE, we produce a little white 
box that converts an IBM Electronic Typewriter 
into a high quality Serial or Parallel computer 
printer. And now our ЕТІ? (Electronic Typewriter 
Intelligent Interface) attaches to other brands of 
electronic typewriters. There are a number of 
arguments in faver of choosing this route over a 
mere computer printer and we have a brochure on 
the subject that you should read. 


We apply technology creatively, and you'll find 
that not only can we communicate the results to 
you, but each product is better than anything else 
like it on the market. Call 1-800-433-5373 and we'll 
send you more information about our company and 
our products. 


APPLIED 
CREATIVE 
TECHNOLOGY, INC. 


2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
[B17]-261-B905 
[800]-433-5373 
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company, who invested 
heavily in developing the 
program, feels that it receives 
a very small reward for its ef- 
forts while the hardware sup- 
pliers garner the real profits. 
Most software vendors 
specify that their software 
license is good only for use 
on a single machine and that 
additional licenses must be 
purchased for each machine 
the software is used on. 
However, few software pur- 
chasers abide by these terms. 


МУ... Processing 


and Office Automatlon: 
Word-processing programs 
are being greatly improved in 
their abilities to create, edit, 
and print text. Even more im- 
portant are the features being 
added that wil! allow users to 
efficiently manage the office 
of the future. These features 
include the ability to store, 
copy, and merge documents; 
integrate variable and prefor- 
matted text; and perform 


mathematics, graphics, mail- . 


ing, filing, appointment 
scheduling, and security-sen- 
sitive work. 

Improved editing functions 
include automatic hyphena- 


tion of words and operations 
that allow blocks of text to be 
copied, moved, deleted, 
printed, and written to a disk 
file. Several new word-pro- 
cessing programs allow link- 
ing and merging files to build 
boilerplate documents such 
as form letters. Printing 
enhancements include such 
features as optional auto- 
matic page headings and 
numbering, in Roman or 
Arabic numerals, in any loca- 
tion on the page or alter- 
nating between right- and 
left-hand corners for book- 
style formats. Some programs 
also allow the printing of par- 
tial, single, and multiple 
documents, often while 
editing another document. 
Another new feature is the 
placing of variable fields in 
documents and the filling of 
the fields automatically from 
a disk file or manually from 
the keyboard to personalize 
letters. Thus, the modern 
word-processor program 
may be told to recognize a 
zip code and automatically 
insert a phrase directed to 
people in that particular area. 

More and more of the 
newer word-processor pack- 
ages also include Visicalc- 
type functions, automatic in- 


dex and tabie-of-contents 
generators, and spelling and 
syntax checkers and correc- 
tors. Features such as 
business graphics, phone in- 
dex, appointment calendar, 
and card-file functions are 
being added. Some are also 
connected to a host network 
for electronic mail and ac- 
cessing of document libraries 
with password protection. All 
of these features are leading 
the way from word process- 
ing to the office automation 
of the future. 


D EC Unvells Personal 
Computer Systems: "Bet- 
ter late than пеуег” seems to 
be the DEC (Digital Equip- 
ment Corporation) maxim, 
Following in the footsteps of 
IBM and Xerox, the company 
has finally brought out four 
personal computer systems 
(described in the June 1982 
BYTE Editorial), ranging in 
base price from $3495 to 
$4995: the Rainbow 100, the 
DECmate Il, and the Profes- 
sional 325 and 350. All use 
the same basic cabinetry ex- 
cept the 350, which has a 
larger box to house an inter- 
nal Winchester-technology 


hard-disk drive. The Rainbow 
100 is basically a dual- 
processor 8088/7B0 system 
that will run CP/M, MS-DOS, 
and Pascal (the UCSD 
p-System). The DECmate ll is 
a low-cost version of its POP- 
B-based word-processor 
system. Its Professional 
models are 16-bit computers 
and use the P/OS operating 
system, derived from DEC's 
PDP-11 operating system. 
Options for the Professional 
systems will include Ethernet 
and DECnet support and 
plug-in CP/M cards. 

The DEC systems will be 
sold through Computerland, 
Hamilton/Avnet, and DEC 
retail outlets. DEC currently 
has 25 outlets; it opened 27 
outlets 3 years ago and then 
closed 2 of them after the first 
year. it is rumored that these 
DEC retail stores have yet to 
show a profit. Considering 
that Computerland stores 
already carry virtually every 
popular business-oriented 
personal computer system 
(e.g., IBM, Apple, Osborne, 
Fortune, etc.), and that DEC's 
personal systems do not offer 
anything new, DEC may have 
an uphill battle in entering 
the personal computer mar- 
ket. 


"d 
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$5.00 overseas, 


Compuler Soltware 
3237 Woodward Ave. 
Berkley, MI 48072 
(313) 548-0533 


Circle 51 on inquiry card. 


м 


TERMINAL. 


Soltware that turns your Atari 400 or 
800 into a real smart terminal. Send 
and receive data from all popular 
dala services, Works with cassette or 
disk for uplaad/download. T6K min. 
Available at Atari Dealers Worldwide 
or directly (rom Binary. VISA/MC/ 
AMEX/COD/CHECK. Cassete $49.95 
Disk $49.95 add $2.50 P & H US. 


МАРЧ ™ 


BINARY CORPORATION 


Circle 143 on Inquiry card. 
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2 sidedidouble density 


в jp Sipecily soft 
or 32 sector 


1 alde/singia densily 
1 sida/double density 
2 sidedidouble density 


Cartitied Check - Money Order - Personal Сеск 


Allow up 1й 2 weeks for personal checka to clear. 
Add $1.50 to each order lor O.P.S. shipping charges. 


EXGAANGE, INE 
260 Dukes Parkway, Р.О. Box 85 
Somarvitla, М.Ј. 08876 a (201) 725-6680 


800 116К) 55480649344 кке m Hi eee неее екет ты! 
400 16И... озан 


9649.00 
— 7 3.00 


400 TOURS to 32K ас PABK ... казыла неынА an САШ 


BIG DISK DRIVE. мы ыды 
B50 INTERFACE ————— Áo dn 


54,50 325.00 


BB aAA Ll sa MB 


630 MO DEM качаан 
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Pican  Price/t00 


$21.00 $195.00 
28.50 275.00 
34.50 325.00 


CALL TOLL-FREE 
іп Cellforola 
Far peediuct and prica list: eend 62.00 fer shipping. 


PRINTERS — Atari, Epson, Smith Corona ... CALL 


Prices subject іс change without notice. 
Shipping скіга. No taz out of state, 
Ca. residents add apprapriate Lares. 


WE ARE AN AUTHORIZED ATARI SALES AND 


SERVICE CENTER 


COMPUTERTIME, INC. 


Р.О. Вох 215 
Kentfield. СА 94914 
800-227.2520 
800-772-4064 


CIrcle 120 on Inquiry card. 


Г....... News: |n 
Japan, Mitsubishi has intro- 
duced a robotics arm that 
can be connected to a micro- 
computer by way of a Cen- 
tronics-type parallel port (not 
al! the lines are used). Move 
Master software is provided 
that runs under CP/M. The 
cost in Japan is the equivalent 
of $5000. The product is in- 
tended as a teaching aid and 
for sales promotion. There is 
no word on when it might be 
introduced in the United 
States. For information write: 
Mitsubishi, 2-3 Marunouchi 
2-Chrome Chiyoda-Ku, 
Tokyo 100 Japan; or call: 
(218)2173. 


| A Date With 
Your Computer: The new- 
est thing in computerized 
bulletin-board systems is the 
'"Dial-A-Match'' system. 
Several such systems are 
already in operation on per- 
sonal computers connected 
to telephone lines and are 
operated as free public ser- 
vices [contributions are 
welcome). Although the soft- 
ware varies from system to 
system, the procedure is 
pretty much the same. Call 
the system via modem with 
your computer or a terminal. 
If it is your first time on the 
system you will be asked to 
complete a questionnaire. 
The system will then match 
you up with other callers and 
furnish you with information 
оп the person or persons you 
are matched with. You can 
then exchange messages 
with anyone else on the sys- 
tem, 


[= orelgn Exchange: My 
list of foreign computer 
bulletin-board systems is 
growing; here's an update: 
systems in England include 
Forum-80 Hull (04-828- 
59169), Forum-80 London 


(01-747-3191), and Forum-80 
Milton (09-085-66660). You 
might also try CBBS London 
(01-399-2136), Mailbox Liver- 
paol (05-122-09733), or ACC 
(09-084-4262). In Holland 
there's. Forum-BO  (01-313- 
512-533), and based in 
Sweden are “ABC-80 Stock- 
holm (010-468-190522), 
University Research (010- 
468-23660; guest password: 
'"56,65''), Elfa (010-468- 
7300706), and Tree Tradet 
(010-468-190522). 


LEN andom News Bits: 
Look for an R2D2-like robot 
kit to be introduced in the 
January Heathkit catalog. 
The 2-foot 2-inch 6808-based 
Hero 1 will have simulated 
eyes, ears, and a voice (using 
the Votrax 5С-01 chip) and 
will be highly mobile. The kit 
will cost approximately 
$1000; an optional $100 
manipulator (arm) will be 
available, as will a $150 
robotics course. . . .M.H. 
Dataquest, a marketing re- 
search firm, reports that the 
Intel 8086 is still the leading 
16-bit microprocessor, with 
an estimated 78% of the 
market, compared with 15% 
for the Motorola 68000 and 
6,6% for the Zilog 28000. 
Dataquest reports that last 
year 718,000 Intel 8086 pro- 
cessors were shipped, com- 
pared to 139,000 Motorola 
68000s and 61,000 Zilog 
280005. . . . Prices for single- 
board computers are drap- 
ping. Intel has dropped the 
price for its iSBC 88/25 
(based on the Intel 8088) 
from $1295 to $790 (single 
unit) and $520 (large quanti- 
ty) to meet competition from 
DEC's Falcon 16-bit unit. 
... Texas Instruments will 
distribute 430 programs of 
Control Data Corporation's 
Plato software for its ТІ-99/4А 
home computer in 108 
courses for kindergarten 
through high school levels. 
... Telegenix Corp., Cherry 
Hill, New Jersey, has in- 


troduced a giant (measuring 
more than 10 feet diagonally) 
80-character by 24-line neon 
planar-gas display panel and 
controller. Price is only 
$52,500. . .. Perex Inc., San 
Jose, California, has intro- 
duced the first 5-100 Ethernet 
interface (a two-board set), 
... Zilog has introduced ап 
8-user Unix-like system, 
called the System 8000, with 
a base price of $13,000. 
... Vector Graphic Inc., 
Thousand Oaks, California, 
following in the footsteps of 
Apple, has terminated its 
supply contract with Com- 
puterland. Apparently sales 
slumped dramatically when 
Computerland took on the 
IBM Personal Computer, 
DEC, et al. Computerland, 
before these defections, car- 
ried 20 different computer 
lines. Vector Graphic stated 
that last year only 9% of its 
sales came through Com- 


puterland. . , . Evotek Corp., 
Fremont, California, has an- 
nounced a 5S'%-inch Win- 
chester-technology hard-disk 
drive with up to 50 mega- 
bytes of storage. ... НР 
(Hewlett-Packard) has signed 
a $30-million contract for 
Sony's new 3%-inch “тісго- 
floppy," which has ап unfor- 
matted storage capacity of 
440K bytes. HP is the first 
company besides Sony to 
adopt the drive. , . . Hitachi 
Ltd., Tokyo, has unveiled an 
8088-based system that it 
claims is compatible with the 
IBM Personal Computer. 


MAIL: | receive а large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside, NJ 070925 


New, Unique Products | 
Alternate Energy, Telescopes, 
Optics, Weather, Magnets, 


Microscopes & . More! 
a =] In Опе Giant FREE Catalog 


Biggest Catalog! 
Finest Quality! 

Since 1941, thousands of 
engineers, craftsmen & hobby- 
ists nationwide have been 
coming directly to the Edmund 
Scientific Catalog for quality 
products. . .fully guaranteed! 


FREE | Simply fili in below, mail today, and your Edmund 
Scientific Catalog will be on its way to you. 


D Send FREE Catalog 
Name 
Address 


Ci State  . |. Zip ./— — 


Dept. 8211 


Edmund Scientific 
KH18 Edscorp Bldg. 


Barrington, N.J. 08007 
No. 3484 *1982 Edmund Scientific Co. 


Circle 179 on Inquiry card. 
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Apple 

Adventure, ап implemen- 
tation of the original adven- 
ture game, For the Apple II; 
floppy disk, $10. Frontier 
Computing Inc., 666 North 
Main, POB 402, Logan, UT 
84321. 

Automaniac System, re- 
quiring an onboard clock 
card, this system can run a 
program or series of pro- 
grams without supervision at 
a predetermined date and 
time. For the Apple Il; floppy 
disk, $100. Geegery Software 
Works, POB 8028, Des 
Moines, [A 50301. 

Chess Connection, a tele- 
computing chess game that 
requires two computers 
equipped with modems for 
an interactive game. For the 
Apple II; floppy disk, $35. 
Telephone Software Connec- 
tion Inc,, POB 6548, Tor- 
rance, СА 90504. 

Choplifter, an arcade-type 
game. You control a heli- 
copter in an effort to rescue 
hostages held captive in a 
foreign country. For the 
Apple Il; Floppy disk, $34.95. 
Broderbund Software, Enter- 
tainment Software Division, 
1938 Fourth St., San Rafael, 
CA 94901, 

Escape from Rungistan, an 
adventure-type game. You 
must contend with cannibals, 
snakes, guerilla warriors, and 
a mad dictators revenge 
while trying to escape from 
this interesting jungle nation, 
For the Apple II; floppy disk, 
$29.95. Sirius Software Inc., 
10364 Rockingham Dr., Sac- 
ramento, CA 95827. 

Fly Wars, an arcade-type 
game. You maneuver a spider 
to trap the flies. For the 
Apple II; floppy disk, $29.95. 
Sirius Software Inc. (see ad- 
dress above). 

Go-Moku, a telecomputing 
version of the oriental board 
game go-moku. This pro- 
gram requires two computers 
equipped with modems for 


Software Received 


an interactive game. For the 
Apple Il; floppy disk, $20. 
Telephone Software Connec- 
tion Inc. (see address above). 

Graphics Processing Sys- 
tem: Professional Version, a 
graphics development system 
that lets you create, manipu- 
late, and edit images. In- 
cludes zoom, two-dimen- 
sional] rotation, and overlay 
functions. For the Apple 11 
Plus; floppy disk, $99.95. 
Stoneware Inc., 50 Belvedere 
St., San Rafael, CA 94901. 

Horse Racing Classic, a 
highly detailed simulation of 
horse racing for one to nine 
players. You can check a 
horse's statistics, place bets, 
and watch the race. For the 
Apple Il; floppy disk, $36.95. 
Tasumi Software Internation- 
al Inc., 8 North Grosvenor 
Ave., Burnaby, British Co- 
lumbia, У5В 1J2 Canada. 

Millionaire, a stock-market 
game that lets you simulate 
investing in the stock market. 
You can examine company 
histories and buy stocks using 
a variety of options, For the 
Apple II; floppy disk, $49.95. 
Micro-Z Applications, Suite 
141, 22704 Ventura Blvd., 
Woodland Hills, CA 91364. 

Real Estate Models for the 
Eighties, Visicalc templates 
for real-estate analysis. Using 
the Visicalc program, you 
can calculate figures for a 
wide variety of mortgages 
and amortization plans. For 
the Apple l! and Ш; floppy 
disk, $65. Commercial Soft- 
ware Systems, 7689 West 
Frost Dr., Littleton, CO 
80123. 

Speed Reader, a series of 
programs to help increase 
your reading speed. For the 
Apple П; floppy disk, $70. 
Apple Computer Inc., 20525 
Mariani Ave., Cupertino, 
CA 95014 ý 

The Snapper, an arcade- 
type game. You must travel 
around the grid collecting 
blots but avoiding the 
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Gamma Field and Whirlers. 
For the Apple Il; floppy disk, 
$32.95. Silicon Valley Sys- 
tems, Suite 4, 1625 El Camino 
Real, Belmont, CA 94002. 

Statistics with Daisy, a 
data-analysis and interactive- 
statistics package. You can 
sort, analyze, and plot data 
using simple, easy-to-learn 
commands, For the Apple II; 
floppy disk, $79.95. Rainbow 
Computing Inc., 19517 Busi- 
ness Center Dr., Northridge, 
CA 91324. 

Super-Text, а word-pro- 
cessing program that works 
with both 40- and 80-column 
screens, [Instructions to make 
the shift key operational 
when used with a lowercase 
adapter are included. For the 
Apple II; floppy disk, $175. 
Muse Software, 347 North 
Charles St., Baltimore, MD 
21201. 

System/ ASM ЗА, an as- 
sembly-language develop- 
ment system that features a 
two-pass assembler, full- 
screen editor, and disk-file 
management. For the Apple 
ll Plus; floppy disk, $35. 
Mike Piaser Co., 15401 
Maple Park Dr. 411, Maple 
Heights, OH 44137. 

Tele-Gammon, a telecom- 
puting backgammon game. 
The program requires two 
computers equipped with 
modems for an interactive 
game. For the Apple II; flop- 
py disk, $35. Telephone Soft- 
ware Connection Inc, (see ad- 
dress above). 

Understand Yourself, a 
series of nine tests to help you 
understand your feelings 
about marriage, sexual atti- 
tudes, and other aspects of 
your life. For the Apple II 
Plus; floppy disk, $24.99. 
Huntington Computers, 1945 
South Dairy Ave., POB 787, 
Corcoran, С.А 93212. 

Wizardry: Knight of Dia- 
monds, the second scenario 
in the Wizardry game series. 


` For the Apple II; floppy disk, 


$34.95. Sir-tech Software 
Inc., 6 Main St., Ogdens- 
burg, NY 13669. 

Wizardry: Proving Ground 
of the Mad Overload, а 
multiplayer fantasy and ad- 
venture game. You can devel- 
op your own characters in a 
Dungeon and Dragons-type 
game setting. For the Apple 
П; floppy disk, $49.95. Sir- 
tech Software Inc. (see ad- 
dress above). 


Atari 
Alvin, an arcade-type 
game, А reverse on the 


Missile Command format: 
you contral the missiles try- 
ing to destroy a robot city. 
For the Atari 400 and 800; 
floppy disk or cassette, 
$21.95 and $17.95, respec- 
tively. Dynacomp Inc., 1427 
Monroe Ave., Rochester, NY 
14618. 

Frog Master, a graphics 
program illustrating the use 
of operant conditioning. 
Through positive reinforce- 
ment, you train your frog to 
penetrate barriers and score 
goals for you. For the Atari. 
400 and 800; floppy disk or 
cassette, $21.95 and $17.95, 
respectively. Dynacomp Inc. 
(see address above). 

Golf Pro, a simulation of a 
golf game using color and 
graphics, For the Atari 400 
and 800; floppy disk or cas- 
sette, $21.95 and $17.95, 
respectively. Dynacomp Inc. 
(see address above). 

NYIndex, a program that 
can store and plot up to three 
years of New York Stock Ex- 
change information, from 
which you can determine the 
trend of the market based on 
past behavior. For the Atari 
400 and 800; floppy disk, 
$29.95. Dynacomp Inc. (see 
address above). 

Quintominoes, a screen- 
based jigsaw game. For the 
Atari 400 or 800; floppy disk 
ог cassette, 616.95 and 
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$12.95, respectively. Dyna- 
comp Inc. (see address 
above). 


Heath 

Space Odyssey I, an ar- 
cade-type game. Retrieve 
your deep-space probes as 
you maneuver around or des- 
troy asteroids, alien fighters, 
and mysterious objects. For 
the Heath H-8 and H-19 or 
H-89; floppy disk, $21.50. 
Evryware, POB 60802, 
Sunnyvale, CA 94088. 

Y-Wing Fighter, an arcade- 
type game, Pilot your fighter 
in a crucial mission to destroy 
the enemy's base. For the H-8 
and H-19 or H-89; floppy 
disk, $19.50. Evryware (see 
address above). 


IBM Personal Computer 

Millionaire {see description 
above). For the ІВМ Personal 
Computer; floppy disk, 
$49.95, Micro-Z Applica- 
tions, Suite 141, 22704 Ven- 
tura Blvd., Woodland Hills, 
CA 91364. 

Real Estate Models for the 
Eighties (see description 
above). For the IBM Personal 
Computer; floppy disk, $65. 
Commercial Software Sys- 
tems, 7689 West Frost Dr., 
Littleton, CO 80123. 

Speed Reader, programs to 
help increase reading speed. 
For the IBM Personal Com- 
puter; floppy disk, $74.95. 
Davidson and Associates, 
6069 Groveoak Place #14, 
Rancho Palos Verdes, CA 
90274. 


TRS-80 

ABE: Advanced BASIC 
Edtior, a BASIC program- 
ming editor that lets you list 
programs a page at a time, 
use global search and replace 
to modify a program, and 
write commands with a single 
key press. For the TRS-80 
Model I; floppy disk, $19.95. 
Interpro Corp., POB 4211, 
Manchester, NH 03108. 

Bounceoids, ап arcade- 
type game. Try to clear the 


Bounceoid boulders from the 
screen while avoiding the 
Bounceoid creatures. For the 
TRS-80 Models I and III; 
floppy disk or cassette, 
$19.95 and $15.95, respec- 
tively. The Cornsoft Group, 
6008 North Keystone Ave., 
Indianapolis, ІМ 46220. 

Co-Dir, а cursor-oriented 
directory. Select programs 
from a directory by position- 
ing the cursor next to the file- 
name. For the TRS-80 Models 
1 and Ш; floppy disk, $19.95. 
Picotrin Technology, 3531 
San Castle Blvd., Lantana, FL 
33462. 

Copy-Tape, a cassette 
tape-duplication program. 
For the TRS-80 Models 1 and 
III; cassette, $11.95. Modtec, 
4144 North Via Villas, Tuc- 
son, AZ 85719. 

IDM-X, a database-man- 
agement system. Features in- 
clude a built-in sort and 
merge package and a fast 
key-access method for quick 
record access. For the TRS-80 
Model II; 8-inch floppy disk, 
$399, Micro Architect Inc, 
96 Dothan St., Arlington, 
MA 02174. 

Interpro Flexible Mailing 
List, a mailing-list program. 
You can custom program а 
mailing list to your exact 
specifications. Up to 1000 
names per disk are possible. 
For the TRS-80 Models [ and 
Ш; floppy disk, $127. inter- 
pro Corp. (see address above). 

Maxi CRAS: Check Reg- 
ister Accounting System, a 
check writing and recording 
system, Using its menu- 
driven format, CRAS lets 
you set up income- and ex- 
pense-account reports show- 
ing activity of one or more 
accounts over a period of 
time. For the TRS-80 Models 
l and ІШ; floppy disk, $99.95. 
Adventure International, 507 
East St., POB 3435, Long- 
wood, FL 32750. 

Personal File Manager, a 
database-management pro- 
gram. Designed for everyday 
use, this program features 
format-free file structures 
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that accept almost any type 
of data. For the TRS-80 Color 
Computer; floppy disk, 
$17.95. Home Information 
Systems, 4006 Ellicott St., 
Alexandria, VA 22304. 

Pocket Computer Primer, 
companion software to the 
book of the same name, In- 
cludes a variety of programs 
for home and office use. For 
the TRS-80 Pocket Com- 
puter; cassette, $8.95. Micro 
Text Publications Inc., Suite 
27С, One Lincoln Plaza, New 
York, NY 10023. 

Pocket Magic, companion 
software to the book of the 
same narne. Includes a varie- 
ty of simulations and games. 
For the TRS-80 Pocket Com- 
puter; cassette, $8.95. Micro 
Text Publications Inc. (see 
address above). 

Records, a student grades 
record-keeping system. This 
system can handle as many as 
200 students and it provides 


class rosters, evaluation 
scores, and final grades. For 
the TRS-80 Model III; floppy 
disk, $69.95. Microsoftware 
Services, POB 776, Harrison- 
burg, УА 22801. 

Science and Engineering 
Sourcebook, companion soft- 
ware to the book of the same 
name, [ncludes a variety of 
programs for professional 
use. For the TRS-80 Pocket 
Computer; cassette, $8.95. 
Micro Text Publications Inc. 
(see address above). 

Spector of Kzirgla, а 
graphics adventure game. 
Wind your way through the 
13 floors of the maze as you 
slay monsters, collect trea- 
sures, fly a magic carpet, and 
even commit hari-kari if nec- 
essary. For the ТК5-80 Color 
Computer; floppy disk or 
cassette, $21.95. Rainbow 
Connection Software, 3514 
6th Place NW, Rochester, 
MN 55901. 


AUTHORIZED 


SERVICE 
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Now you can get FACTORY AUTHOR- 
IZED service for your Commodore or 
Atari computer and peripherals at reason- 
able cost. Minimize your down time 
frustration and expense. Extended war- 
ranty available for most products, too! 


Micro Computer 


Service Center 


CALL 717-327-1450 
477 E. Third St., Williamsport, PA 17701 
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Circle 174 on inquiry card. 


Disk-Ü-lier 


STORES & PROTECTS j| 
11 DISKETTES — Ш 


Disk-O-Tier organizes and 
protects diskettes close at 
hand, and in minimum space. 
Convenient, upright storage 
avoids "wipe-outs"" caused by 
scratches, coffee spills, 
and cigarette ashes; plus, 
titles are easy to read. 
Disk-O-Tier is molded of 
smoked, sturdy МА5 
plastic and safely files 
eleven 514" or 8'' diskettes, 
in or out of jackets. 


Priced at $9.50 each, 
include $2.00 pastage 
gr $19.00 for twin-pack 
which includes postage. 
Ohio orders add 51596. 

Check or Money Order 
ріваѕе. Non-U.S. orders , 


add $5.00. | = i 
ETS Center 

Dept.30 Box 651, 35026-A, Turtle Trail 

Willoughby, ОН 44094 + (216) 946-8479 


SLUIDER reo att vou neos 


SOFIWARE, TERMINALS, PRINTERS, BOARDS 
SYSTEMS SHIPPED READY TO BOOT & RUN 


BUDGET LINE 
MHZ 8085 /88,64K,801'S $2895 7/8MHZ 85/08,64K, +4095 


LUXURY LINE 


SMHZ 200, 44K,801'S 218093 MEM 8-16, 256K, DTE'S 644) 
OMHZ 4084, 00130, 445 3430 10MH2 6084,80130 447 
10MHZ LIGHTNING 1,1148 3195 10MHZ LIGHTNING 1 4095 
QMHZ SEATTLE 64,М5005 3195 SEATTLE 515 11 128K 3115 
MPMOG(THI8086, 256K, 6089 4350 SEATTLE SYS 11,005 476) 
MPMO6, 512K, 10MB HD, 8086 8450 MPM 8-16,254E,10MB 7875 
QUMES GN BUDGET ADD 100 QUMES STD EXCEPT SYS 11 
CODBOUT SYSTEM A, B, & C AVAILABLE FROM SLUDER v 
GODBOUT DISK 1 ALT 371 DISK II WICP/M (TH) 59 

CODBOUT $086 ART 521 10МН7 8044 (CSC) 438 
INTERFACER 4 AET 163 RAM 21 120K STATIC 11% 
RAM 16 MT dtk 6-16 488 CPU 8005/88 AST 19? 
LOMAS HAN 47 128% CMOS 1194 LIGHTNING | 6086 10M 520 
LOMAS LDP72 DISK CONTR 210 CP/M 84 FOR LOMAS 1?3 
LOMAS [28K DYNAMIC EAM 41314 HAZITALL SUPPORT CRD 240 
SEATTLE CPU SET, К5р05 &71 SEATTLE i4K 4-14 RAM 495 
MORROW MICRO DECISION 1 М9 MICRO DECIS. 2 BRS 1213 
ОМА DJ VICPIM 366 MORROW 851 STATIC 404 
DBASE II,WORDSTAR,SUPERCALC ONLY $695 OR W/SYSTEN 300 
ALL CP/M & IEM PC SOFTWARE SEATTLE RAM+192% IBMPC 573 
PRICES SUBJECT TO CHANCE CP/M TH OF DIGITAL RESEARCH 
PO BOX P51, WESTMINSTER,CA ?2683-0951 (714) 895-1746 


Circle 428 on Inquiry card. 


Software Received 


Other Computers 

Checkbook, Income Tax, 
and Budget Organizer, per- 
sonal financial-management 
programs, For the ZXBI; 
cassette, $15. ZX-Panding 
Ltd., POB 25, Newton, NC 
28658. 

Flexfile, a database-man- 
agement system that main- 
tains a random-access data- 
base, including lists for mail- 
ing labels and accounting 
reports. For the PET/CBM; 
floppy disk, $60. Total Con- 
trol Software, 1038 Pine St., 
Philadelphia, PA 19107. 

FORTH for Interact, a ver- 
sion of the FORTH language 
based on the FORTH Interest 
Group Model. For the Inter- 
act computer; cassette, $12. 
Russell L. Schnapp, 8062 
Gold Coast Dr., San Diego, 
CA 92126. 

Improved Fixed Point 
Package, a replacement for 
Ithaca Intersystems fixed- 
point package. For the Ithaca 
Intersystems Pascal/Z; 8-inch 
floppy disk, $50. Brom 
Microsystems Engineering 
Inc., РОВ 616, Winona, MN 
55987. 

Lattice 8086/8088 C Com- 
piler, a compiler for the C 
language running under М5- 
DOS. For S-100-based sys- 
tems; B-inch floppy disk, 
$500. Lifeboat Associates, 
1651 Third Ave., New York, 
NY 10028. 

Logical Analysis, a pro- 
gram to reduce any binary 


state, multivariable equation 
to its minimum form. Written 
in BASIC; source code, $5. 
Scientific Techniques, POB 
8453, Greensboro, NC 27410. 

МАС-00 and МАС-05, 
cross-assemblers for 6809- 
based systems, For SwIP 
(Southwest Technical Prod- 
ucts) systems; 8-inch floppy 
disk, $150 each. Rushmore 
Micro Systems, 622 East 
Tallent, Rapid City, SD 
57701. 

Real Estate Models for the 
Eighties (see description 
above). For the Hewlett- 
Packard HP-87 and HP-125; 
floppy disk, $65. Commercial 
Software Systems, 7689 West 
Frost Dr., Littleton, CO 
80123. 

The Word Plus, an en- 
hanced self-correcting spell- 
ing checker program. For 
CP/M-based systems; 8-inch 
floppy disk, $150. Oasis Sys- 
tems, 2765 Reynard Way, 
San Diego, CA 92103. 

WP6502 Word Processing, 
a word-processing program. 
For the M/A-Com (Ohio 
Scientific} OS65D; 8-inch 
floppy disk, $250. Dwo 
Quong Fok Lok Sow, 548 
Broadway, New York, NY 
10012. 

WP6502 Word Processing 
(see description above). For 
the M/A-Com (Ohio Scienti- 
fic) OS65U, 8-іпсі floppy 
disk, $300. Dwo Quong Fok 
Lok Sow (see address 
above). 


This is a list of software packages that have been received by 
BYTE Publications during tne past month. The list js correct ro the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. in 
particular, some packages may be sold for severa! machines or in 
both cassette and floppy-disk format; the product listed here is | 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
ог usefulness of the software listed. We regret that we cannot 
review every software package we recelve. Instead, this list 15 | 
meant to be a monthly acknowiedgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages shouid 
be sure to include the list price of the packages and [where appro- 
ргіаге) the alternate forms in which they are available. 


Clubs and Newsletters 


USUS[UK) 
Conference Report 


Dr. J. Hoppe of ETH (Eid- 
genossische Technische Hoch- 
schule) in Zurich, Switzer- 
land, was the guest speaker at 
a recent conference of the 
USUS(UK) (UCSD p-System 
Users Society). The con- 
ference included details on 
data-capture systems under 
UCSD and panel sessions on 
networking and educational 
software. Tony Addyman, 
committee chairperson of the 
ISO (International Standards 
Organization), spoke on ISO 
Standard Pascal. USUS(UK) 
membership details are avail- 
able from Mark Woodman, 
Mathematics Faculty, The 
Open University, Walton 
Hall, Milton Keynes, 
MK76AA, United Kingdom; 
Tel: (0908) 74066. 


IBM PC 
Software Interchange 


The IBM РС Software 
Interchange is a service that 
provides a means to obtain 
software inexpensively. Mem- 
bers can obtain most pro- 
grams for $5, plus handling. 
Program topics include mail- 
ing systerns, electronic file 
sort, games, and finances. 
Each withdrawal requires an 
original program contribu- 
tion. Membership fees are $50 
per year. For an informational 
packet, send $3 to Miracle 
Computing, [BM PC Software 
Interchange, Dept. 10, 313 
Clayton Court, Lawrence, KS 
66044. 


PETs Strictly Allowed 


Strictly Commodore is а 
monthly newsletter for Com- 
modore PET, VIC-20, CBM, 
and SuperPET aficionados, It 
features articles with pro- 


gramming hints and tips, 
evaluations of hardware and 
software, recreational and 
educational programs, news 
of happenings in the Com- 
modore industry, information 
requested by readers, and a 
software exchange for owner- 
developed software. Subscrip- 
tion rates are $18 per year. À 
sample issue is available for 
$2. For more details, write 
Strictly Commodore, 47 
Coachwood Place NW, Cal- 
gary, Alberta, ТЭН ІНІ, 
Canada. 


Educational Software 
Evaluated 


OECUP (Oklahoma Educa- 
tional Computer Users Pro- 
gram) conducts evaluations of 
educational software by and 
for its members. Send a self- 
addressed, stamped envelope 
for application and further in- 
formation to Richard V. 
Andree, OECUP, 601 Elm, 
Room 423, University of 
Oklahoma, Norman, OK 
73019. 


Organization for 
Computer 
Consultants 


The New York/New Jersey 
Chapter of the ICCA (Inde- 
pendent Computer Consul- 
tants Association) has more 
than 240 individuals on its 
mailing list. The ICCA is a 
nonprofit organization dedi- 
cated to promoting profes- 
sionalism within the data-pro- 
cessing industry and support- 
ing the independent computer 
consultant. ICCA has partici- 
pated in the White House 
Conference on Small Busi- 
nesses, and it serves the busi- 
ness community by providing 
a free referral service. Many 
ICCA members are qualified 
professionals on data-process- 


ing subjects, and all abide by 
the ICCA Code of Ethics, 
which guarantees clients com- 
petence, integrity, objectivity, 
and confidentiality. The New 
York/New Jersey chapter is 
presently compiling an up-to- 
the-minute directory of its 
members. Further details are 
available from ICCA, POB 
603, Middletown, М) 07748, 
or call Harry A. Cozzi at (212) 
430-6403 or (201) 862-4734. 


Osborne Group 
Blossoms in Ohio 


The Central Ohio Osborne 
Users Group is a rapidly 
growing club in the Columbus 
area. Meetings are held at 7:30 
p.m, on the second Monday 
of each month at the Ohio In- 
stitute of Technology, Alum 
Creek Dr., Columbus. The 
group is eager to learn every- 


SOUFCES .. 


« No “handling charges” 


For 
CRO tom 


invoicas, statements and letterheads 
work with programs from over 200 software 
. or program forms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 
supplies. 


* Quality products, low prices • Small quantities 


thing possible about the 
Osborne 1. А newsletter is be- 
ing planned. Contact Newton 
Brokaw, Central Ohio 
Osborne Users Group, 2695 
Donna Dr., Columbus, OH 
43220, (614) 457-5716. 


Trilingual DAI 
Computer News 


Each month the DAInamic 
Personal Computer Users 
Club produces a 64-page tri- 
lingual magazine called DAI- 
namic. Written in Flemish, 
French, and English, it con- 
tains programs, letters to the 
editor, reviews of articles in 
other journals, graphics, tips, 
and information of interest to 
the DAI personal-computer 
user, For details, contact DAI- 
namic, Bruno Van Rompaey, 
Bovenbosstraat 4, 3044 
Haasrode, Belguim. m 


Standardized, 
continuous checks, 


е Money-Back Guarantee 


Fast service by mail or PHONE TOLL FREE 
1 + 800-225-9550 (Mass. res. 1 + 800-922-8550) 
M» NN M ШШ ШОШ 3w— шшш жанын мина Нн à—D анин 
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CITY. STATE and ZIP 

SOFTWARE BRAND [fo help us sand correct into.) PACKAGE В ГІ bes T іне 
COMPUTER MAKE ODEL C Bei usd 
LINE OF BUSINESS ro 


кере 


E 
[e 


Circla 337 on Inquiry card. 


І Forms c 


78 Hollis Street, Groton, Massachusetts 01471 


A division ol New England Business Service, Inc. 
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Advanced Baudot Radio 
Teletype for the TRS-80 
Model I and Model Ш Micro- 
computer, volume 5, Robert 
M. Richardson. Chautauqua, 
NY: Richcraft Engineering 
Ltd. (1 Wahneda Industrial 
Park), 1982; 206 pages, 21 by 
27 cm, softcover, ISBN 
0-940972-06-9, $20. 

Application Development 
Without Programmers, James 
Martin. Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 350 
pages, 18 by 24.5 cm, hard- 
cover, ISBN 0-13-038943-9, 
$32.50. 

BASIC Faster and Better 
& Other Mysteries, Lewis 
Rosenfelder. Upland, CA: ПС 
Computer Services, 1981; 288 
pages, 21 by 27.5 cm, soft- 
cover, ISBN 0-936200-03-0, 
$29.95. 

CAI Sourcebook, Robert L. 
Burke. Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 206 
pages, 15.5 by 23.5 cm, hard- 


Books Received 


cover, ISBN 0-13-110155-2, 
$14.95. 

Computers and Comput- 
ing, Ап Introduction Through 
BASIC, Neill Graham. St. 
Paul, MN: West Publishing, 
1982; 387 pages, 18 by 24 cm, 
softcover, ISBN 0-8299- 
0382-8, $17.95. Instructor's 
Manual to Accompany Com- 
puters and Computing, 100 
pages, 18 by 24.3 cm, soft- 
cover, ISBN 0-314-63242-5, 
Available to instructors free of 
charge. 

Computers That Think: 
The Search of Artificial Intelli- 
gence, Margaret O. Hyde. 
Hillside, М): Enslow Pub- 
lishers (POB 77), 1982; 126 
pages, 14.9 by 24 cm, soft- 
cover, ISBN 0-89490-079-X, 
$4.95. 

Data Entry. Without Key- 
punching, Martin D. Sorin. 
Lexington, МА: Lexington 
Books, 1982; 270 pages, 16.5 


PRINTERS/SOFTWARE 
EXPANSION BOARDS 


PRINTERS 


or C. ITOH 8510A .. 

Dot Malnx Printers. Both prin- 
ters have identical specs 
120 CPS w/Graphics, 
and friction feed. 


C. ITOH 1550 (PRO WRITER 1) 
Parallel interface .... 58000 
Parallel/serial 

combination 
120 cps 15" wide carriage All 
other same 25 B510A. 

C. ITOH F10/40 .... 51,550.00 
Daisy wheel 40 cps 


actor 


Grappler 
DIGITAL PLOTTERS/ 
DIGITIZERS 


HOUSTON INSTRUMENT 
HIPLOT 


PEN EXCHANGE KIT 
DMP-442 6 Pen .... 
DMP-593 A Реп 
HIPAD DT-11 
HIPAD DT-11A 


Strobe Plot 


MICRO DATA TEK 


A Поларя of international Anten. Inc 
2630 Cahfoewa Siroti, Mountain View, 
Calor 94040 (415) 841-7914 
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IBM PC 
256K RAM Expansion Card 
(ADS-5001) expandable with 
64K interval 


725 
Disk Drive-Double sided/ 
double density 4 

Single sided/double 


MaliMerge 
Visicalc/256K 
SuperCalc 


MICROPRO SOFTWARE 


WordStar 
MailMerge 
Spell Star 
DataStar 
SuperSort | 


CalcStar 177.00 


TERMIMAL 
BMC Green 
Terminal 
APPLE BOARDS 
pn Mar: Card 


Showroom Hours; 8:30 to 5:30 
Saturday. 10:00 to 300 


Сігсів 301 on Inquiry card. 


by 23.5 cm, hardcover, ISBN 
0-669-02803-7, $27.95. 

Design and Strategy for 
Corporate Information Ser- 
vices, MIS Long-Range Plan- 
ning, Larry E. Long. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1982; 18 by 24.5 cm, 
hardcover, 180 pages, ISBN 
0-13-201707-5, $25. 

Exploring the World of 
Computers, Donald D. 
Spencer. Ormond Beach, FL: 
Camelot Publishing, 1982; 102 
pages, 15.3 by 22.9 cm, soft- 
cover, ISBN 0-89218-054-4, 
$5.95. 

Hello, Mr Chips! Computer 
Jokes and Riddles, Ann 
Bishop. New York: Lodestar 
Books, 1982; 64 pages, 15.2 
by 23 cm, softcover, ISBN 
0-525-66782-2, $3.95. 

Information Systems Con- 
cepts for Management, 2nd 
edition, Henry C, Lucas, Jr. 
New York: McGraw-Hill, 
1982; 512 pages, 17 by 24.5 
cm, hardcover, ISBN 0-07- 
038924-1, $25.95. 

Inside CP/M: А Guide for 
Users and Programmers, 
David E. Cortesi. New York: 
Holt, Rinehart, & Winston, 
1982; 571 pages, 19 by 23.5 
cm, softcover, ISBN 003- 
059558-4, $22.95. 

Introduction to Business 
Data Processing, 2nd edition, 
Lawrence S. ОтШа. New 
York: McGraw-Hill, 1982; 
683 pages, 19 by 24 cm, hard- 
cover, ISBN 0-07-047835-X, 
$21.95. 

Introduction to Microcom- 
puters, Erik Dagless and 


David Aspinall. Rockville, 
MD: Computer Science Press, 
1982; 233 pages, 15.5 by 23.5 
cm, hardcover, ISBN 
0-914894-25-0, $19.95. 

Microcomputer Coloring 
Book, Donald D. Spencer. 
Ormond Beach, FL: Camelot 
Publishing, 1982; 32 pages, 
21.5 by 28 cm, softcover, 
ISBN 0-89218-052-8, $2.90. 

Picture This: An Introduc- 
tion to Computer Graphics 
for Kids of Ali Ages, David D. 
Thornburg. Reading, MA: 
Addison-Wesley, 1982; 224 
pages, 21.5 by 28 cm, spiral 
bound, ISBN 0-201-07768-X, 
$14.95. 

Software arid Its Develop- 
ment, Joseph M. Fox, Engle- 
wood Cliffs, М): Prentice- 
Hall, 1982; 299 pages, 15.5 by 
25.5 cm, hardcover, ISBN 
0-13-822098-0, $23.95. 

The Third Book of Ohio 
Scientific, S. Roberts. 
Pomona, CA: Elcomp Pub- 
lishing (POB 1194), 1982; 127 
pages, 13.5 by 24 cm, soft- 


cover, ISBN 3-921682-77-0, 
$7.95. 
What Computers Can Do, 


2nd edition, Donald D. 
Spencer. Ormond Beach, FL: 
Camelot Publishing, 1982; 368 
pages, 15 by 23 cm, softcover, 
ISBN 0-89218-043-9, $12.95. 

The Word Processing 
Book, А Short Course іп 
Computer Literacy, Peter 
McWilliams. Los Angeles, 
CA: Prelude Press, 1982; 235 
pages, 15 by 22.5 cm, soft- 
cover, ISBN 0-931580-98-7, 
$8.95.8 


This is a list of books received at BYTE Publications during this 

| past month. Although the list is not meant to be exhaustive, its 
| purpose is to acquaint BYTE readers with recently published titles | 

in computer science and related fields. We regret that we cannot 


. review or comment on all the books we receive; instead, this list is 


meant to.be a monthly acknowledgment of these books and the 


| publishers who sent them 


Putting Stock 
in Computers 


Dear Steve, 

I would like to use a com- 
puter for stock-market infor- 
mation. What software is 
available? 

In addition to a list of 
stocks of my choice, I need to 
receive from a database charts 
Of certain stocks that have 
outperformed others; e.g., the 
percentage of winners of the 
week as published in Barron's. 
I wish to be able to get a listing 
of certain stocks, for example: 


e high cash 

ehigh book value 

ebreakout of sideway move- 
ments 


I may need to access up to 500 
stocks each week and main- 
tain a three-year log of his- 
torical data. Also, all disks 
must be on-line for automatic 
operalion. 

1 would also like to have the 
ability to do general ledgers 
and to prepare W-2 forms—1 
have no payroil as such. My 
computer must function as a 
word processor, and | need а 
dot-matrix printer for utility 
copies of charts and corre- 
spondence-quality type for 
letters. 

R. Miller 
Brooklyn, NY 


The Apple Il computer will 
provide the necessary graph- 
ics, and a program called Mar- 
ket Charter will provide the 
rest, The Market Charter 
gives you: 

e high and low close 

bar charts 

e trendlines, resistance 

lines, etc. 

e volume charts with 

average volume 

ehard copy of charts 

and data 
eweekly and daily 

stock histories, etc. 

An updated version, to be 
out shortly, will include mov- 


| Ask BYTE 


ing averages and allow an 
80-stock, 100-week database. 
The program can link to a 
wire service via a modem. 

This program is designed 
for technical analysts but is 
user-oriented, 

Market Charter costs $250 
ана is available from КТК 
Software Inc., 1147 Balti- 
more Dr., El Paso, TX 79902, 
(915) 544-4397. . , -Steve 


Basic Questions 


Dear Steve, 

I'm presently familiarizing 
myself with personal com- 
puters through a local school. 
Some basics have struck 
home, but I was wondering if 
you could answer some ques- 
tions І have. 

Do you know of an elabor- 
ate form of Visicalc or Visifile 
that runs on the Wang word 
processor? If so, can it be used 
to evaluate incredible amounts 
of information—by  incred- 
ible I mean well beyond the 
capacity of the Apple П% 
Visicalc? The Wang uses 
hard-disk drives as well as 
8-inch floppy-disk drives, but 
a Cromemco system with 
5%%-inch disk drives is avail- 
able to me. 

Is there a forecasting and 
budgeting program available 
that could be used in 
developing scenarios for 
more effective planning to 
prevent or minimize large 
cash surpluses that result 
from trying to do a full year's 
work in six months? 

What software is available 
for facility maintenance, 
planning, and monitoring 
timber management, іп- 
cluding writing reports such 
as environmental impact 
statements, energy conserva- 
tion, and road development? 

How far away is the tech- 
nology for equipment, 
similar to a stereoscope, that 
would scan two aerial photos 


Circle 451 on Inquiry card. 


Circle 267 on inquiry card. 


Go FORTH Г апа Ргоѕрег 


t 


With Timin FORTH. the unusually fast, elegant and versatile superset of 
FIG FORTH. 


Lifeboat Associates offers this powerful, threaded, interpretive and struc- 
lured language including a memory resident operating system. text editor, 
assembler and debugger. This extended FORTH is also enhanced by: 


a visual screen editor with string search and replace 
CP/M-80 file format compatibility 

many additional FORTH words 

array handling (implemented in machine code) 

FORTH assembler for 8080/Z80'™™ machine instructions 
full floating-point capability 


Use this complete interactive software development system to slash soft- 
ware development time and shrink syslem memory requirements. 


For more information about Timin FORTH or any of the other 200+ soft- 
ware packages available for use in professional, personal. and program- 
ming environments under SB-80™ or other CP/M®-80 compatible 
operating systems, IBM PC DOS, or MSTM-DOS (SB-86) contact: 


Lifeboat Associates, 1651 Third Avenue, NY, NY 10028. (212) 860-0300. 
TWX: 710-581-2524 (LBSOFT МҮК); Telex: 640693 (LBSOFT МҮК). 
SB-EO, 58-86, trademarks Lifeboar Associates 

MS, trademark Microsoft, Inc. 

280, trademark Zilog, Inc. 

CPM. registered trademark Digital Research, Inc 

Copy nghi 21982, by Lifeboat Associates 2024 


S-100 SYSTEM DESIGNERS 
NEW TARBELL CACHE MEMORY SYSTEM 


Increase floppy disk system speed from 2 to 5 
times using our new CACHE-C CP/M*, This will 
only work with the Tarbell CPU/IO board and the 
Tarbell Double Density Floppy Disk Interface, so 
we have a combination package available. 


This package includes the following: 
è — CPU/IO board with 4 Mhz Z-80A, 2 RS232 


serial ports with full handshaking, timer, 
and special memory management circuitry. 


Double Density Floppy Disk Interface with 
boot HOM, Direct Memory Access and 
extended memory addressing. 


CP/M 2.2 on single density disk with 
manuals 


New CACHE-C CP/M 2.2 on double density 
disk. This system keeps up to 64k of most 
recently used512-byte sectorsin extended 
address memory. 


All for $945 list (25-35% dealer discounts) 
Tarbell Electronics, 950 Dovlen Place, Suite B 
Carson, California 90746 (213) 538-4251, 2254 


CP/M is a registered trademark of Digital 
Research 
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Ask BYTE 


and tell the user available 
board footage of lumber, 
timber types, and road loca- 
tions? Upon receiving such 
information as current road- 
development costs, timber 
prices, and environmental 
costs, could this equipment 
literally design and size the 
timber-sale cost effectively? 
Thanks. 
Michael Montgomery 
Petersburg, AK 


1 will try to answer your 
questions in the order pre- 
sented: 

Visicalc is a product of 
Visicorp (2895 Zanker Rd., 
San jose, СА 95134, (408) 
946-9000), which you should 
contact to see what com- 
puters can use its programs. 
If there has been sufficient de- 
mand, Visicorp may have a 
version available for Wang 
computers. 


Apple Computer has intro- 
duced a program called APM 
(Apple Project Management) 
that should have the facilities 
you need. Check a computer 
store or contact Apple Com- 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014, 
(800) 538-9696; in California, 
(408) 996-1010. 

As for facility maintenance 
software, your best bet 
would be a software house 
that handles CP/M-based 
software such as Lifeboat 
Associates, 1651 Third Ave., 
New York, NY 10028, (212) 
860-0300 or Winterhalter & 
Associates Inc., 313 North 
First 5t, Ann Arbor, MI 
48103, (313) 662-2002. 

The U.S. Government has 
launched a number of satel- 
lites that are able to detect 
mineral deposits, water, and 
probably fish, wildlife, and 
vegetation. For further infor- 


SENECA ELECTRONICS 
SUPER DISCOUNTS TRS-80® AND OTHERS 


TRS-80* 


BELL & HOWELL" (APPLE)" 


ATARI" 
VIC COMMODORE" 
and OTHERS... 


тез за ът T" т ш + 


- a a + a LI 


TRS-80" 16K MODEL ШІ $810.00 


TRS-80" 64K MODEL I1 $2995.00 
ATARI" 800 W/16K $650.00 
VIC-20" HOME COMPUTER $245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURERS' WARRANTY!! 


COMPUTER FURNITURE, PRINTERS, PERIPHERALS, YOU NAME 
IT. WE GOT IT. AT THE PRICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS, MONEY ORDERS. VISA & MASTERCARD. 

SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS. 


SENECA ELECTRONICS 
RD ғ1, HARMONY, РА 16037 


(412) 452-5654 
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Circle 422 on inquiry card. 


mation, write to the Depart- 
ment of the Interior, C St., 
Washington, ОС 20240. 
», -Steve 


Portable Terminals 


Dear Steve, 

I’m looking for a way to 
buy or build a smart remote 
terminal that Ї can carry with 
me and use to communicate 
with larger computers. Га 
like to be able to compose, 
edit, and format my data 
before sending it along the 
telephone lines, You once 
talked about making such a 
thing with the Sinclair ZX80. 
Do you think the Sinclair and 
a Sony 3-іпсһ disk drive 
would do the trick? I'm not 
much of a circuit builder, so 
this sounds better than start- 
ing from scratch. 

Ben L. Geer 
Miami, FL 


Using the Sinclair ZX80 as 
a portable terminal with 
modem and a smali TV is en- 
tirely possible, but adding a 
disk drive is no small project 
(unless someone creates a 
disk interface). 

Several good briefcase ter- 
minals are available—e.g., 
Matsushita, Rockwell, and 
Texas Instruments—as well 
as a few briefcase computers. 

If you must have a disk 
drive, one possible solution is 
to use the Osborne 1 portable 
computer. It comes with disk 
drive, disk operating system, 
various types of high-level 
language software, and a 
serial port. It is about the size 
of a small briefcase. 

Whichever method you use 
must be a compromise of 
price and performance. The 
Sinclair is the less expensive 
choice, but the Osborne 1 (or 
similar) computer might be 
the anly way to satisfy your 
objective with any reliabil- 
ity. . . . Steve 


Apple 
Measuring Devices 


Dear Steve, 

Do you know how a ther- 
mistor can be plugged into 
the game port, or an A/D 
(analog-to-digital) converter 
board, to give temperature 
readouts on the Apple II? I 
want to measure carbon diox- 
ide (СО,) gas in an air 
stream. 

Dan Bruhns 
Pine Bush, NY 


Measuring the quantity of 
CO, in a gas stream is con- 
siderably more involved than 
measuring either its tempera- 
ture or its velocity, For the 
former, most of the methods 
used are chemical in nature 
such as bubbling the CO,- 
containing air into a solution 
that will cause the precipita- 
tion of calcium carbonate, 
which can then be measured. 
If extreme accuracy is re- 
quired, a gas chromatograph 
can be used. 

Measuring velocity is 
somewhat easier. The 
method that you probably 
would want to use is based 
on thermal! conductivity and 
called a hot-wire anemom- 
eter. This measurement is 
usually made by observing 
the change in temperature of 
a fine, heated wire that is 
conduction cooled by the gas 


or vapor... . Steve 


Time to Take 
Readings 


Dear Steve, 

I have been following your 
design projects ever since 
they first appeared in BYTE. 1 
have a Radio shack TRS-80 
and would like to know of a 
relatively simple circuit to 
pick up the date and time 
signals transmitted by radio 
station WWYVB from Boulder, 
Colorado, on 60 kHz. 

For a long time, I've been 
interested in connecting a 


real-time clock to my system 
қо that [ could couple it to my 
environmental telemetry sen- 
sors, І plan to bury 8 geo- 
thermal sensors spaced at 10 
inches (25 cm) vertically and 
a ninth sensor for surface 
temperature. Over the course 
of a year, I should be able to 
gather enough temperature 
data to be able to intelligently 
calculate how much soil I will 
need over an underground 
home that I plan to build. By 
having the accurate date and 
time, I will know the latency 
Of a surface temperature 
shift, and how it will affect 
the temperature at different 
depths, 

Gary R. Casady 

Pinckney, МІ 


Using date and time signals 
from WWVB as a real-time 
clock for your TRS-80 is cer- 
tainly feasible, but it requires 
sophisticated equipment be- 
cause of the slow rise times of 
the time codes. The trans- 
mitted signal must be phase- 
controlled to the UTC (Uni- 


versal Coordinated Time) 
time scale and the receiver 
must have a very narrow 
bandwidth (0.01 to 0.001 Hz) 
to extract the VLF (very-low 
frequency) signal from the 
noise level in this frequency 
band (60 kHz). 

Rather than use all of this 
equipment, I would recom- 
mend the “Timedate 80" from 
Alpha Products, 79-04 
Jamaica Ave., Woodhaven, 
NY 11421, (800) 221-0916; in 
New York, (212) 296-5916. 
Its totally compatible with 
your ТК5-80 and sells for on- 
ly $95, fully assembled and 
tested. 

The accuracy of this unit is 
controlled by a quartz crystal 
and should be more than ade- 
quate for your application. 
From an advertisement, I can 
envision many other applica- 


tions for this unit. . . . Steve 


An Investment In 
Education 


Dear Steve, 
My 12-year-old son has an 


In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received | 
each month will be answered and published. Do you have a nèg- 


ging problem? Send your inquiry to: 


Ask BYTE 

clo Steve Ciarcia 

POB 582 

Glastonbury CT 06033 


If you are a subscriber to The Source, send your questions бү 
electronic mail or chat with Steve [TCE317] directly. Due to the 
high volume of inquiries, personal replies cannot be given, Be 


sure to include "Ask BYTE" 


in the address, 


ВҮТЕ 5 Bits 


Call for Papers 


А call for papers on com- 
puters and computer applica- 
tions in any area of interest to 
college and university іп- 
structors and administrative 
personnel has been issued by 
the California Educational 
Computing Consortium. The 
papers are to be delivered at 
the Seventh Western Educa- 


tional Computing Conference 
to be held in San Francisco, 
California, during Novem- 
ber 1983, Send two copies of 
your original paper to Pro- 
fessor Virginia Lashley, 
Coordinator of Instructional 
Computing, Glendale Со!- 
lege, 1500 North Verdugo, 
Glendale, CA 91208. A dead- 
line of March 1, 1983, has 
been imposed. m 


interest in programming. He 
learned BASIC II at local 
community colleges. His in- 
itial interest is in video 
games, and he has written 
some neat game programs. 

1 want to encourage his in- 
terest but cannot afford a de- 
cent microcomputer. 1 have 
an Atari Video Game system, 
television, and a data ter- 
minal (Texas Instruments 
"silent 700") that he can use. 
It appears all we need is 
memory and mass storage. Is 
there any device with such 
capability that can be in- 
tegrated with this equipment? 
Frank Plona 
Collinsville, CT 


Ihe Atari Video Game 
System does have a BASIC 
option that consists of a car- 
tridge and a keypad. It is sup- 
posed to enable programming 
in BASIC, but Í am not aware 


of any storage device (i.e., 
cassette recorder) for it, It 
must be recognized that this 
system was designed as a 
game player and not as a pro- 
grammable computer. 

i would suggest that you 
look into one of the low-cost 
microcomputers on the mar- 
ket, such as the Commodore 
VIC-20, Atari 400, Radio 
Shack TRS-80 Color Com- 
puter, or the Sinclair ZX81. 

With the exception of the 
$100 ZX81, these units are in 
the $300 to $400 price range 
and feature a full BASIC lan- 
guage, graphics, memory, 
and a keyboard so that pro- 
gramming may be accom- 
plished both easily and effi- 
ciently. 

These units offer a lot of 
features for the money and 
represent a good investment 
іп your sons education... . 
Steve Ш 


THERMOMETER 


е Display 

pier eet minimum апа 
difference. 

е Sound alarm for over’ 
under temperature. 

е Store data on disk or 
printer automatically, 


` * Display time with on- 


Р) Са. 
|408) 734-3083 


Circie 439 on inquiry card. 


. су а 
probes іп one Apple". 
е —55'Cto 125°C range, 


0.4" accuracy over most of 
range. 

æ Requires 48K Арріе“ 
with Applesoft* and disk. 


$260.00 

If your dealer doesn't 
have It, call or write us at 
dept. A 


__ "TM of Apple Computer, inc. 
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September 1982 


September 

Courses from Boeing Com- 
puter Services Company, 
various sites throughout the 
U.S. Among the topics to be 
covered are programming lan- 
guages and aids, operating 
systems facilities, and conver- 
sational systems. A complete 
catalog of courses, locations, 
and fees is available from Boe- 
ing Computer Services Co., 
Education and Training Divi- 
sion, POB 24346, Seattle, WA 
98124, (206) 575-7700. 


September 

Professional Development 
Seminars, various sites 
throughout the U.S. These 
seminars are presented by the 
Institute for Advanced Tech- 
nology, a part of Contral 
Data Corporation. Seminar 
topics include “Computer Op- 
erations Management,” “Data 
and Site Security," and "Effec- 
tive Management of Software 
Projects," Complete outlines 
can be obtained from the Reg- 
istrar, Institute for Advanced 
Technology, Control Data 
Corp., 6003 Executive Bivd,, 
Rockville, MD 20852. To reg- 
ister, call (800) 638-6590; in 
Maryland, (301) 468-8576. In- 
formation on in-house presen- 
tations is available from Pam 
Gallos at the address above. 


September-November 

Short Courses in High Tech- 
nology, Centennial College of 
Applied Arts and Tech- 
nology, Scarborough, Оп- 
tario, Canada. Among the 
courses offered are "Logic to 
Microprocessors,” "Assem- 
bly-Language Programming — 
Intel 8080/8085," and “In- 
dustrial Robots." Course fees 
range from $30 to $120. These 
ten-week courses will be held 
during evening hours. For fur- 
ther details, contact the Coor- 
dinator Technical Programs, 
Centennial College, POB 631, 


Station À, Scarborough, On- 
tario M1K 5Е9, Canada, (416) 
439-3955. 


September-December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are “Interference 
Control: An Introduction to 
Electromagnetic Interfer- 
ence/Radio Frequency Inter- 
ference/Electromagnetic 
Compatibility," "Electromag- 
netic Control in Electronic 
Data-Processing Equipment,” 
and "Tempest-Design, Con- 
trol, and Testing." Course fees 
range from $675 to $945. For 
complete details, contact Don 
White Consultants Inc., State 
Route 625, Gainesville, VA 
22065, (703) 347-0030. 


Sentember-December 

Courses from Fairchild Cam- 
era and Instrument Corpora- 
tion, Santa Clara, CA. 
Among the courses being 
offered are "F9445 Family In- 
troduction," "Pascal for 
Microprocessors, " and "F680X 
Microprocessor Family." For 
more information, contact 
Fairchild Camera and Instru- 
ment Согр., Education 
Center, 3420 Central Express- 
way, Santa Clara, CA 95051, 
(408) 773-2161. 


September-December 

IEEE Computer Society Con- 
ferences and Meetings, vari- 
ous sites throughout the U.S., 
Europe, and Asia. Among the 
events scheduled are "Very 
Large-Scale Integration and 
Software Engineering Work- 
shop," "The Annual Work- 
shop on Computing to Aid 
the Handicapped," and "The 
1982 Real-Time Systems Sym- 
posium," For a complete list- 
ing of conferences and meet- 
ings, contact the Executive 
Secretary, IEEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 
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September-December 

Information Management and 
Technology Seminars, various 
sites throughout the U.S. 
Among the wide variety of 
seminars offered by Datama- 
tion Institute are "Distributed 
Systems: Concepts and Man- 
agement Overview," "Man- 
agement of Software Engi- 
neering: Lowering Costs, 
Boosting Productivity,” and 
"Data-Processing Concepts 
for Management and Users.” 
Registration fees range from 
$595 to $795, depending upon 
duration and the topic cov- 
ered. For details, contact Ms. 
Joan Merrick, Datamation In- 
stitute Seminar Coordination 
Office, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 
For information on in-house 
presentations, contact Art 
Gutmann, Datamation In- 
stitute for Information Man- 
agement and Technology, 
Seminar Coordination Office, 
Suite 803, 331 Madison Ave., 
New York, NY 10017, (212) 
697-2361. 


September-December 

Intensive Seminars for Profes- 
sional Development, Worces- 
ter Polytechnic Institute cam- 
pus and various sites in the 
New York City and Boston 
metropolitan areas. Some of 
the topics to be presented are 
"Project Management," 
"Leadership Skills and Man- 
agement Tools for High- 
Technology Professionals,” 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions.” Fees range from $495 
to $990. Complete details are 
available from Ms, Ginny 
Bazarian, Office of Continu- 
ing Education, Higgins House, 
Worcester Polytechnic In- 
stitute, Worcester, М.А 01609, 
(617) 793-5517. For informa- 
tion on in-house seminars, call 
Robert J. Hall at (617) 
793-5574. 


September-December 

Seminars of Interest to 
Women Professionals, various 
sites around Boston, MA. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro- 
politan College. Among the 
topics on the agenda are 
"Managing Word Processing 
to Increase Productivity and 
Profitability," "A Manager's 
Introduction to Computers 
and BASIC,” and “Data Pro- 
cessing Fundamentals for Ac- 
counting and Financial Mana- 
gers.” The seminar fees are 
$325 and $495, depending on 
duration. For registration in- 
formation, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 


September 12-15 

Design Engineering Technical 
Conference, Keybridge Mar- 
riott, Washington, DC. For 
information on this confer- 
ence, contact the American 
Society of Mechanical Engi- 
neers, United Engineering 
Center, 345 East 47th St., 
New York, NY 10017, (212) 
644-7740, 


September 13 

Knowledge Engineering in the 
1980s, Chicago, IL. This exe- 
cutive briefing provides an 
overview of the power and 
potential of artificial intel- 
ligence, It is designed to intro- 
duce executives and senior 
technical personnel to the con- 
cepts of knowledge engineer- 
ing and knowledge systems. 
Topics to be covered will 
assist participants in assessing 
the utility of knowledge engi- 
neering, pinpointing areas of 
impact, and outhning costs 
and strategies for initiating 
knowledge-engineering proj- 
ects, The fee is $750, which in- 
cludes materials, luncheon, 
and a reception, For further 
information, contact Dina 


Barr, Teknowledge, 151 Uni- 
versity Ave., Palo Alto, CA 
94301, (415) 327-6600. 


September 13-14 

VLSI (Very Large Scale Inte- 
gration) Packaging Work- 
shop, Gaithersburg, MD. This 
workshop is sponsored by the 
Nationa] Bureau of Standards 
and the IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers), Contact George Har- 
man, B310 Technology Build- 
ing, National Bureau of Stan- 
dards, Washington, DC 
20234, (301) 921-3621. 


September 13-15 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Phoenix, AZ. This 
course is designed for experi- 
enced computer auditors, 
Topics to be studied include 
advanced computer systems 
control concepts and methods 
of evaluating controls and 
techniques for testing integrity 
and applications controls for 
online systems, database man- 
agement systems, and distri- 
buted-processing networks. 
This course is presented by 
Coopers & Lybrand. Informa- 
tion is available from Marge 
Umlor, EDP Auditors Foun- 
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187, 
(312) 682-1200. 


September 13-15 

Hands-on Pascal Workshop, 
San Diego, CA. This course 
will provide the opportunity 
to learn Pascal through hands- 
on experience on Apple Pascal 
systems. Topics to be ad- 
dressed include coding the 
language, using structured 
programming techniques, de- 
veloping portable and main- 
tainable software, and imple- 
menting real-time software 
suitable for microcomputer 
and minicomputer applica- 
tions. The course fee is $695. 
For information, contact Ruth 
Dordick, Integrated Com- 
puter Systems, 3304 Pico 


Blvd., РОВ 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 


September 13-16 
Microcomputers as Labora- 
tory Instruments, Cambridge, 
MA. This workshop is part of 
Technical Education Research 
Centers’ (ТЕКС) Microcom- 
puters in Education series. The 
cost is $300. For a brochure, 
contact TERC, 8 Eliot St., 
Cambridge, MA 02138, (617) 
547-3890. 


September 13-17 

Computer Vision and Robat- 
ics, University of Tennessee, 
Knoxville, TN. This course is 
intended for scientists, in- 
dustrial managers, and instru- 
mentation, control, quality 
control, reliability, electrical, 
mechanical, and other design 
engineers. It will introduce 
and survey the state of the art 
in the use of visually guided 
manipulators for industrial 
applications. The fee is $625. 
Further information can be 
obtained from the Соог- 
dinator, Computer Vision and 
Robotics Course, Department 
of Electrica! Engineering, 
University of Tennessee, 
Knoxvile, TN 37996, (615) 
974-3461. 


September 13-17 

FORTH Fundamentals, Bel- 
mont, CA. This course pro- 
vides an introduction to the 
FORTH programming lan- 
guage sufficient to design and 
debug programs to solve real 
problems. Program design 
and documentation, FORTH 
arithmetic, control structures, 
and Meta-defining words are 
among the topics to be 
covered, The registration fee 
is $395. Contact Inner Access 
Corp., POB 888, Belmont, 
CA 94002, (415) 591-8295. 


Sepiember 13-24 

Computer Science at UCLA, 
University of California, Los 
Angeles. Sponsored by the 
Continuing Education in Engi- 


Circle 248 on inquiry card, 


we 


SBC ‹ can be redundant?! 

О 280А 4MHz, 64K RAM, 2K ROM 

О 2 serial, 2 parallel, 4 timer ports 

ГІ Bi-directional inter-processor channel 

(1 Multi-processor architecture capability 

O Redundant processor manipulation 
capability 


L] Matching double-density disc controller 
with SASI 


2 Application note for system configurations 


@ 
JC SYSTEMS. (415)657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 


TERMINALS FROM TRANSNET 
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A VTiBXAL Personal Computer Option 
y T1745 Portable Terminal . 
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б COLORSCAN 10 Color CRT .... 
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eS ea Latter Quality, 7715 RU г "E 278 
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FULL OWNERSHIP AFTER 12 ОЙ 24 MONTHS > 10% PURCHASE QPTION AFTER 36 MONTHS 
MICROCOMPUTERS 
APPLE • COMMODORE е HPA? е DEC 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
QUST ДР НА « MCOEMS « THERMAL РАР{Н « MESON « АТСА СЕ MOQULTS » FLORET KBR UNTS 


Y 1 RA NSINE Т CORPORATION 


1945 ROUTE 22% UNION, N.J. 07083» |201) 608-7800 


TWX 710-985-4185 800-526-4965 OUTSIDE N.J. 
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Circle 289 оп inquiry card. 


UV EPROM ERASER 
Денем 949.05 


+ Samem Ше 7700 hours 
«HOBBY MODEL 


* intensity: 12Ws emt м1 
INDUSTRIAL 


ж Erases all UV EPROMS (2715, 2732, 2518, 2532, ate.) 
MODEL 


QUV-TB/2N 
568.95 


WITH ТІМЕН & 


SAFETY SWITCH 
QUV-T8/2T 


597.90 


ABOVE 220VAC 
3087 


QUV.T8/ 2ТЕ 
$109.50 


PRICE INCLUDES ALL 


STAND ALONE RS-232 PERSONALITY MODULES 
INTELLIGENT PROGRAMMER 9489.00 


PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732А, 2758, 8748, 8749 


ж STAND ALONE, CRT, OR COMPUTER CONTROL 

* UPLOAD/DOWNLOAO IN MOTOROLA OR INTEL HEX FORMAT 

MICROPROCESSOR BASED ж 4 К INTERNAL RAM 

ж 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS ч 
PHONE ORDERS (305) 776-5870 ініні ей 
TWX: 510-955-9496 « WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 


LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. » FT. LAUDERDALE, FL 33311 
ADD: $4.00 SHIPPING $2.00 C.O.D. CHARGES 


$100 EPROM PROGRAMMER/16K MEMORY MODULE 


* Programs, copies or verifies Ihe 
most popular 5 volt EPROMS (2758, 
2516, 2716, 2532. & 2732) * Adjusi- 
able 25 voli on board supply, 


ш External programming console - Includes 24-ріп ZIF 
socket * Sockeis also included for up to 8 memory chips 
(2716/2732 EPROMS or 2K X 8 NMOS Static RAMS) * Mem- 
ory addressable in 4K/2K windows е Memory management - 
4 memory chips may be independently enabled/disabled 
under program control е §-bit 1/0 port w/handshake * Solt- 
ware - CP/M version on 8" disk, PET 2001 (requires S100 
adapter) on cassette. 


S100 PROTOTYPE MODULE 


* Unique prototype module takes 
up only one computer slot е Uses 
low cost W/W posts, and if desired, 
i Ai solder tail sockets. 

ы Wiring P components are on the same side * Provisions 
tor 3 voltage regulators - 5 volt regulator may be TO-3 or TO- 
220 case • Any size integrated circuit on .300, .400, or .600 
centers may be used * Typical conligurations - 36 16/14-pin 
IC's, or 4 40-ріп & 28 16/14-pin IC's, or 1 40-pin & 424-pin & 14 
20-pin & 14 16/14-ріп IC's, etc. е Also has provisions for: 
toggle switch, trimpot, & 2 50-pin ribbon cable headers * Power 
& ground iraces to each IC posilion * Ample de-coupling 
provisions. 


PRICES 
Prog/Mem Mod. $5195[kilj$240(A& T] Prototype (Pins) . S35/'M 
EPROMS;2Kx8 (5%) . 56.00(450М8)7% Sollware: CP/M version 
4KxB (5V] . .. $16.00 (450N5)"* {67 disketle} $15.00 
RAMS 2Kx8 (5V) $11.50 (150N5Yy* PET (spocily ROMS) 58.00 
Prototype (Board) $35.00 Shipping А handling 52.00 


CALIFORNIA RES, ADD 6% SALES TAX. 
PAYMENT: MONEY ORDER OR CHECK (ALLOW 10 DAYS TO CLEAR) 
"WITH PURCHASE OF PROGRAMMING BOARD 
SIERRA COMPUTER PRODUCTS 
3645 Gold Ridge Trail, Pollock Pines, CA 95725/(916)644-5932 
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neering and Mathematics 
(CEEM), this UCLA Extension 
program is designed for engi- 
neers, managers, and other 
professionals needing a con- 
centrated overview of an up- 
to-date, master's level com- 
puter-science curriculum. Par- 
ticipants may enroll in six 
minicourses from a total of 18. 
Each unit is based on a course 
presented by UCLA's Com- 
puter Science Department 
during regular academic ses- 
sions. Each course runs for 
one week, two hours per day, 
for a total of 10 lecture hours. 
Hands-on experience is not 
provided. The fee is $1750 for 
the complete two-week pro- 
gram, Full details may be ob- 
tained from UCLA Extension, 
CEEM Special Programs, 
РОВ 24901, Los Angeles, СА 
90024, (213) 825-5010. 


September 14-15 

The Future Factory, New 
York, NY. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


September 14-16 

Mini/Micro Computer Con- 
ference and Exposition, Dis- 
neyland Hotel, Anaheim, CA. 
For complete details, contact 
Electronic Conventions Inc., 
Suite 410, 999 North Sepul- 
veda Blvd., El Segundo, СА 
90245, (213) 772-2965, 


Septentber 14-16 

Wescon/82 High-Technology 
Electronics Exhibition and 
Convention, Anaheim Con- 
vention Center, Anaheim, 
CA. Among the topics to be 
covered are analog and digital 
signal processing, office auto- 
mation, and semiconductor 
technology. For more details, 
contact Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 


September 14-17 

Applied Time Series Analysis, 
North Lake Hilton Hotel, 
Atlanta, GA. For details, con- 
tact the Continuing Education 
Institute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


September 16-19 

Applefest, Minneapolis Audi- 
torium and Convention Hall, 
Minneapolis, MN. Applefest 
is a conference convention 
and exposition featuring 
Apple computers and Apple- 
related products such as soft- 
ware, peripherals, accessories, 
and publications, The admis- 
sion fee is $5, Contact North- 
east Expositions, 822 Boylston 
St., Chestnut Hill, MA 02167, 
(617) 739-2000. 


September 19-24 

Data Processing Training 
Managers' Workshop, Phoe- 
nix, AZ. This workshop is de- 
signed for people with less 
than 18 months' experience in 
coordinating data-processing 
training programs. Partici- 
pants learn how to establish 
in-house education programs 
that will meet managements’ 
objectives and ensure a high 
return on their organizations’ 
investment in training. The fee 
is $850. Full details are avail- 
able from Linda Hubacek, 
Deitak Inc., 1220 Kensington 
Rd., Oak Brook, IL 60521, 
(312) 920-0700. 


September 20-21 

Robot Research, Develop- 
ments, and Applications in 
Canada, Delta Inn, Missis- 
sauga (Toronto), Ontario, 
Canada. This conference is 
jointly sponsored by the Cen- 
tral Ontario Chapter of Ro- 
botics International of the 
Society of Manufacturing En- 
gineers (RI-SME) and the Na- 
tional Research Council of 
Canada. Technical papers and 
presentations will address 
robot research and develop- 
ments, applications, con- 


trollers, programming lan- 
guages, sensory feedback, 
education, and training. Full 
details are available from 
RI-SME Conference Secretar- 
iat, 6535 Mississauga Rd., 
Mississauga, Ontario, L5N 
1A6, Canada. 


September 20-23 

Logo, Cambridge, MA. This 
workshop is part of Technical 
Education Research Centers’ 
(TERC' 3) Microcomputers in 
Education series, The cost is 
$300. For a brochure, contact 
ТЕКС, 8 Eliot St., Cambridge, 
MA 02138, (617) 547-3890. 


September 20-24 
Advanced FORTH Applica- 
tions, Belmont, CA. This 


course is designed for engi- 
neers, scientists, advanced 
technicians, and programmers 
associated with engineering 
groups. Among the topics to 
be addressed are engineering 
applications, Floating point, 
communications, and sorting 
and searching. The fee is $495. 
Contact Inner Access Corp., 
POB 888, Belmont, СА 
94002, (415) 591-8295. 


September 20-24 

Auditing in the Contem- 
porary Computer Environ- 
ment, Oklahoma City, OK. 
This course is designed for in- 
ternal auditors and financial 
and data-processing profes- 
sionals, А comprehensive 
auditing approach for 
computer-based systems will 
be presented. Topics on the 
agenda include how to eval- 
uate controls, how to prepare 
an audit report, and how to 
design a program of tests us- 
ing questionnaires, checklists, 
software tools, and flow- 
charts. Contact Marge Umlor, 
EDP Auditors Foundation, 
373 South Schmale Rd., Carol 
Stream, IL 60187. 


September 20-24 

COMPCON Fall “82, Capital 
Hilton Hotel, Washington, 
DC. This conference will 


focus on the principles behind 
work-station technology, in- 
cluding local-area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques, network-wide 
databases, distributed archi- 
tectures, network user en- 
vironments, and standards. 
For information, contact 


COMPCON Fall "82, РОН 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

September 20-24 


Reliability Testing, Academic 
Center, George Washington 
University, Washington, DC. 
Some of the topics to be 
covered in this short course 
include methodologies to im- 
prove the reliability of com- 
ponents, equipment, and sys- 
tems; sequential tests for the 
exponential and binomial 
cases; and probability plotting 
techniques to find the param- 
eters of the appropriate distri- 
butions to use. The course fee 
is $785, which includes lecture 
notes. Contact Dr. Dimitri 
Kececioglu, Aerospace and 
Mechanical Engineering 
Dept., Building 16, Room 
200B, University of Arizona, 
Tucson, AZ 85721, (602) 
626-2495, or Stod Cordelyou, 
Continuing Engineering 
Education Program, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 


September 21-22 

Word Processing /Information 
Systems Expo, Sheraton 
Washington Hotel, Washing- 
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word-processing industry. 
Among the topics to be 
covered are word processing 
and office integration, pro- 
ductivity measurement, and 
levels of managing an organi- 
zation. Further details are 
available from Nationa! Trade 


| TEXTRONIX OR MOTOROLA 


Circle 352 on inquiry card. 
Model EP-2A-87 


EPROM Proarammer 


Тһе Madel ЕР-2А-87 EPROM 
Programmer has an Н5-232 
compatible interface and in- 
eludes à 2K. 4K or BK buffer. 
Seventeen RS-232 commands 
allaw another computer to 
download or remotely control = 
the Programmer. INTEL. т E 


OPTMAL TECHNOLOGY, pec. 
KP-FA-g? 
Bares Т 


Қ 
* ә 
Fem c 
б s = ws 

996006080 
- 


Маман,” 
== watts а 


formats are supported. The 
buffer may he 

from a CRT and EPROMS can 
be copied off-line. Power re- 
quirements are [15v 50/60 
Hertz at 15 watts. 


ЕР 24.87.1 Programmer with 2K Buffer .... s, sss eem $575.00 
EP 24.872 Programmer with 4K Buffer ........... НОМОО ee ық $650.00 
EP-2A 87-3 Aor lind with 8K Buffer .. NEN T 
Non-Standard voltage (220v, 240v, or 100) .. —" wee $ 1500 
Personality Modules 
PM-D TMS 2708 ......... ... $18.00 PM-5E 2816... .. 536.00 
PM. 2708 22 18.00 PM-6 2704............... чеда 18.00 
РМ2 2732. .... ... 34.00 РЫЗ @758................... 8.00 
PM-2A 2732А .. 34.00 PM-8 MCM68764 ....... 36.00 
РМЗ  TM52716 26.00 PM9 2764 ......... . 36.00 
РМ ШЕР — OO up Ж5БА.................- . 36.00 
PM5 2716 18.00 
SA642 2564... 3900 SA-64-3 275Ь%................. 39.00 


Optimal Technology, Inc. 


Phone (804) 973-5482 


Blue Wood 127 Earlysville, УА 22936 


„№ 


ИКЕ VOLTAGE" 
TRANSIENT SUPPRESSORS 


Features Parallel Operation $000 Hits/Second 


TM 
F Г # 
AND 
PROTECTS: PROTECTS AGAINST: 
«Computers *High Energy Voltage 
»Micro-Compuler Systems Transients 
„Мога Processors On-Off Switching 


» Cash Registers 


* Lightning Induced Transents 
*Power Supplies 


«Inrush of Ол/ОН Power 


INDUSTRIES, INC. 


DEALER INQUIRIES INVITED LISTED LISTED 
7133 Rutherford Rd. 800-638-9098 
(301) 298-3130 


Baltimore, Md. 21207 
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Productions Inc., Suite 206, 
9418 Annapolis Rd., Lanham, 
MD 20706, (301) 459-8383. 


September 21-23 
Software/Expo-National, 
Expocenter, Chicago, IL. This 
show is sponsored by Infosys- 
tems magazine. For complete 
details, contact Software/ 
Expo, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 


September 23-25 

The First International Con- 
ference and Exhibition on 
Medical Computer Science 
(Medcomp '82), Hilton Hotel 
and the University of Pennsyl- 
vania, Philadelphia, PA. This 
conference is sponsored by the 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Computer Society's Technical 
Committee on Computational 
Medicine. It is a transdisci- 
plinary forum for engineers, 


medical professionals, and 
biomedical and computer 
scientists. Papers and exhibits 
will focus on topics such as 
the history and evolution of 
computers in medicine, arti- 
ficial intelligence, software 
and systems evaluation, and 
signal and image processing. 
For additional information, 
contact the IEEE Computer 


Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 

September 26-October 1 
Advanced Data Processing 
Training Management Work- 
shop, Sunnyvale Hilton 


Hotel, Santa Clara, CA. This 
seminar is intended for mana- 
gers with a minimum of one 
year's experience, after com- 
pleting the Data Processing 
Training Managers’ Work- 
shop (see September 19-24), 
or the equivalent in on-the-job 
experience. The fee is $850. 


COMPUTER GEAR—WHOLESALE! 


Purchase Your Hardware And Soliware Directly From An OEM/Systlamsa In- 
lagrator. Take Advantage Of Our Buying Powar!! We Stock Boards, Systems, 
Soflware, And Many Peripharals, For Almost Any Machine Jn Use Today. Call In 
Your Needs. sees Millions In Inventory--At Our Fingertips 5555 

Some Examples О! Our In-Stock Denis: | 555 MOMTH SPECIALS $55 | 


CPIM SOFTWARE 


| WOROSTAR 555555759 | 
MAILMERGE m" 
SPELLSTAA 158 
DATASTAR 

CALCSTAR 


| ER 553055] 
[га $5203] 
1 ICOM 5386 | 
‘sree 5298 | 


"NEC* 


12 GR 125 
СОМ 2159 
42 R68 995 


CONDOR tii "PRINTERS" 


ACCT'G PLUS B023A ау 
DEMO 


TIMAKER t) 
SUPERCALC 
SPELLBINDER 
SPELLGUARD 


БР. АМ 99 
uGRAFT LEGBILL 
DEMO 8% 


MICRONIX 
WIiPAS A C 


РАЗАС 

C COMPILER 

APPLE А OTHER FORMATS 
—CALL 


HARDWARE 
*MONITORS* 


MONTH [MO 


HARDWARE HARDWARE 


*GODBOLIT * 
oc 


DISK 1 

, Dis 2 53955 599 | 
| RAM 16 33365099 
| RAM 17 SSSTS 423] 


vui Ы BAM 20 239 
RAM 21 1325 
INTFACERH 1 t85 
INTFACEA? 69 
ІҢТҒА 3.5 445 
INTFA Jä $25 


INTRA A 33333 263 
ENCL DESK 
" MORBOVI* 


мй! HARIFARE 
| sorrcua 279 | 
| AAMCARD 143 | 
| ығ 37% | 
| баты 2545] 


CATEI 
WARD 19585 CALL DJUMAW/CPUM 439 
DJ2DsNrGPot — 349 
( MULT IQ 299 
SWITCHBOARD 219 


a 
$$ PIOUS 1% GOOD THROUGH 
Ay зәздіңі Umi 


TERMS Qf SALE: EDD-CASH DR CER 
TIFIED, Give YOUR VISA: MC NUMBER 
FOR GUA RECORDS FOR UPS REFUSAL 
RETURN. ANY PREPAID ORDERS SAVE 
COO. CP: MTM DIGITAL RESEARCH 


APPLE PO 

APPLE 510 125 

APP PESE 189 
WIRE нра -CAL 


CUSTOM COMPUTER TECHNOLOGY 


1 CRAFTSMAN COURT—BOX 4160 
SEDONA, ARIZONA, 86340 
| (602) 282-6299 
PRICES & AVAILABRITY SUBJECT TO CHANGE. ALL PRODUCTS NEW, AND CARRY FULL MANUFACTURER'S 


| WARRANTEES. CALL FOR CATALOG. FREE TECHNICAL HELP TO ANYONE, WE CAN CONFIGURE BOARDS А 
SOFTWARE FOR YOUR SYSTEM, PLUG TN & GO. AZ RESIDENTS ADO APPLICABLE SALES ТАХ. 
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Registration information is 
available from Linda 
Hubacek, Deltak Inc., 1220 
Kensington Rd., Oak Brook, 
IL 60521, (312) 920-0700. 


September 27-29 

Hands-on Pascal Workshop, 
Washington, DC. For details, 
see September 13-15. 


September 28-29 

The Future Factory, Sunny- 
vale, CA. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


September 28-October 1 

Applied Time Series Analysis, 
Marina International Hotel, 
Marina del Rey, CA. Contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


September 28-October I 

Computer Graphics, San 
Diego, CA. This course is de- 
signed to provide a compre- 
hensive overview of state-of- 
the-art computer-graphics 
software and hardware and to 
present an integrated ap- 
proach to implementation of 
graphics applications. Topics 
to be addressed include tech- 
nology fundamentals, soft- 
ware and hardware avail- 
ability and selection criteria, 
and raster scan, vector, and 
color techniques. Participants 
receive a take-home graphics 
software package. The course 
fee is $845, Information can be 
obtained from Ruth Dordick, 
Integrated Computer Sys- 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 


90405, (800) 421-8166; in 
California, call (213) 
450-2060. 

September 28-October 1 


Computer Trade Forum, Na- 
tional Exhibition Centre, 
Birmingham, England. This 
trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri- 


butors, retailers, service com- 
panies, and independent sales 
organizations. For complete 
details, contact Clapp & 
Poliak Inc., 245 Park Ave., 
New York, NY 10167, (212) 
661-8410. Іп England, contact 
Clapp & Poliak Europe Ltd., 
232 Acton Lane, London W4 
SDL, 01-747-3131. 


September 28-October 1 
Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Washington, DC. 
This course will cover distri- 
buted processing concepts and 
techniques suitable for rnicro- 
processor applications. Other 
topics include design require- 
ments of distributed systems, 
how to partition system tasks 
and hardware, and how to 
implement data links and pro- 
tocols, The fee is $845. Con- 
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd., РОВ 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 


October 1982 


October 1-2 

The Third Annual Fall Con- 
ference on Classroom Appli- 
cations of Computers, San 
Jose, CA. This conference is 
sponsored by Computer- 
Using Educators, a nonprofit 
corporation. Topics will 
cover all areas of curricula 
from preschool through post- 
secondary school. Work- 
shops, field trips, school 
visits, commercial exhibits, 
and a banquet dinner with a 
keynote speaker will be fea- 
tured. Participation in all 
events is by preregistration 
only, Conference informa- 
tion is available by writing to 
Don McKell, Computer-Us- 
ing Educators, POB 18547, 
San Jose, СА 95158. 


October 1-7 
Electronics 82, Bella Center, 
Copenhagen, Denmark. This 


will be the largest electronics 
fair in Scandinavia this year. 
It will feature demonstra- 
tions, conferences, talks, 
seminars, and commercial ex- 
hibits ranging from automa- 
tion equipment to technical 
magazines, Approximately 
250 exhibitors, representing 
almost 1000 firms, are ex- 
pected. For particulars, con- 
tact Bella Center A/S, Center 
Blvd., DK-2300 Copenhagen 
S, Denmark; Tel: (01) 51 88 
11; Telex: 31188 bella dk. 


October 3-8 

Data Processing Training 
Managers' Workshop, Loews 
Westbury Hotel, Toronto, 
Ontario, Canada. For details, 
see September 19-24. 


October 4 

Knowledge Engineering in the 
1980s, Boston, MA. For de- 
tails, see September 13. 


October 4-8 

Auditing in the Contem- 
porary Computer Environ- 
ment, Hartford, CT. For de- 
tails, see September 20-24. 


October 5-7 

The Third Annual Southwest 
Semiconductor Exposition, 
Civic Plaza Convention 
Center, Phoenix, AZ. "Auto- 
mation/Automania?” is the 
theme for this year's technical 
conference. Suppliers of 
equipment and materials 
dedicated to the semiconduc- 
tor, printed-circuit board, 
and hybrid industries will at- 
tend. Among the issues to be 
explored are the latest trends 
in general water processing 
and printed-circuit board 
manufacturing, hybrids, 
automation, robotics, and 
automatic testing. Highlight- 
ing this conference will be a 
preventive maintenance 
training forum. Contact 
Cartlidge & Associates Inc., 
Suite 1014, 491 Macara Ave., 
Sunnyvale, CA 94086, (408) 
245-8870. 


October 7-8 


Workshop оп Automotive 


Applications of Microproces- 
sors, Hyatt Regency Hotel, 
Dearborn, MI. This work- 
shop is a forum on applica- 
tions of microprocessors to 
automobiles, trucks, vans, 
allied automotive products, 
plants, and processors. 
Topics of interest include en- 
gine control, engine and vehi- 
cle diagnostics, instrumenta- 
tion and display, safety sys- 
tems, drive-train control, 
plant process and quality 
control, and test equipment, 
For further details, contact S. 
Murtuza, Department of 
Electrical Engineering, Uni- 
versity of Michigan, 4901 
Evergreen Rd., Dearborn, MI 
48128, (313) 593-5028 or 
(313) 593-5420. 


October 3-11 

Electronica, Hynes Audito- 
rium, Boston, MA. This 
show will feature a wide 
variety of personal elec- 
tronics equipment, including 
computers, electronic games, 
ham radios, and projection 
TV. For more information, 
contact Northeast Exposi- 
tions, 824 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 


Ortober 10-14 

Association of Records 
Managers and Adminis- 
trators (ARMA) Annual 
Conference and Exposition, 
Atlanta, GA. This is ARMA’s 
twenty-seventh annual meet- 
ing. Word processing, data 
communication, and other 
aspects of information stor- 
age and retrieval will be ex- 
amined. Additional informa- 
tion can be obtained from 
National Trade Productions 
Inc., 9418 Annapolis Rd., 
Lanham, MD 20706, (301) 
459-8383. 


October 10-14 

Issue '82, Monteleone Hotel, 
New Orleans, LA. This is the 
sixth annual conference of 
Issue, ап independent non- 


Сігсів 188 on Inquiry card. 


Circle 177 on inquiry card. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features inciude: 


GREATER ACCURACY 

BCD with up to 14 digit precision; 
PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 


FASTER EXECUTION 
Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 


SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic | 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 


The MICROSTAT - bazic version requires: a Z80 CPU, 
CP/M" and 48K of memory. Available formats: 8" SD 
disk or 5%” North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-B0'", 
North Star DOS and IBM. For more information, call 


Or write: 
ECOSOFT INC. 


e P.O. Box 68502 
„ Indianapolis, IN 46268-0602 
(317) 255-6476 
MICROSTAT ік a registerad itadamark of ECOSOFT, INC 
bazic із з registered trademark o! MICROMIKES, INC. 


CP/M тя a regitiered trademark of DIGITAL RESEARCH 
Basic-80 ғ a registered trademark of MICROSOFT 


| VISA" 
cem 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about . . . 


"——————Ó— eT ай М 


ШЕ meos dm ms кін бі 


$390 buys the whole dream. 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 


Edix Editing Features 
Up to 4 screen windows 
Up ta 12 file buffers 


Top-to-bottom and Auto hyphenation 
side-to-side scrolling. Multi-line headers and 
Regular expression footers 


Multi-column layout 
Powerful macros 
Data file access 


searching and translating 
inira- and inter-buffer 
moving and copying 
Online help 
Online tutorial 


Requires 128K ІВМ PC 
Edix alone: $195 


EmE36i1T) 


"EC HHOX CY 
Box 154 Louisville, Colorado 80027 303 447-9495 


TM Trademark of Emerging lechnolog d cerusltanta inc 


Call or write for our 
brochure, 
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DEC DISK CARTRIDGES 


Overnigh 


ф 
\ 


Genuine DEC Disks 
RLO1, RLO2, АКОТ, 
RKO5-11, RPO6, 
RMO5 and other 
popular DEC Disks 
& Supplies. 


RADOU SALES CU. 


3988 McMann Rd., Cincinnati, Ohio 45245 


TOLL FREE Ordering 1-800-543-1986 
except in Ohio phone 1-513-752-6880 


Ask for free catalog 


ADVANCED GRAPHICS SOFTWARE 


NOW —FOR MICROCOMPUTERS! 


512 x 240 FOR COMPUSTAR® 
EPIO TNI SUPERBRAIN® 
TRS-80* MODEL II 


USE WITH 
HARDWARE RETROFIT 


FROM 559500 


XCEL” 


GRAPHICS 
SOFTWARE 


«Symbol Generator 

«Graph Plotter 

«30 Generator 

sSurlace Plotter 

«Graphics Terminal 
Emulator 


eScreen Printer 
ANADEX 
EPSON 
IDS 


$175.00 
$175.00 
5345.00 
5395.00 
5395.00 


565.00 


get? 
(213) 320-6604 


Бы” МА ХТЕК INC. 2908 Oregon Court, Torrance, СА 90503 
Avallabia in Europe trom Micronex Lid., Chew Magna, England 3042 (STD 027-589 30421 


Гем 


508 September 1982 © BYTE Publications inc 


2 
| 


Event Queue 


profit organization of 5Р55 
Inc. software users and coor- 
dinators. Papers will address 
such topics as data analysis, 
research training, computer 
graphics, and training 
materials and documenta- 
tion. Contact the Executive 
Coordinater of Issue Inc., 
POB 11385, Chicago, IL 
60611, (312) 329-2400. 


October 10-15 

Data Processing Training 
Managers’ Workshop, Oak 
Brook Marriott Hotel, Oak 
Brook, IL. For details, see 
September 19-24. 


October 11-12 

Personal Computer Peripher- 
als Market Analysis, the 
Anatole, Dallas, TX. The fee 
for this seminar is $495, Fur- 
ther details are available from 
Future Computing Inc., 900 
Canyon Creek Square, Rich- 
ardson, TX 75080, (214) 
783-9375. 


October 11-14 

Info 82, Coliseum, New 
York, NY. More than 70 soft- 
ware companies and 45 hard- 
ware manufacturers are ex- 
pected to display informa- 
tion-management-related 
equipment and software, 
Highlighting this event will 
be a Software Center featur- 
ing demonstrations and a 
consultation desk for visitors. 
Complete show details are 
available from Clapp & 
Poliak Inc., 708 Third Ave., 
New York, NY 10017, (800) 
223-1956; in New York, (212) 
661-8410. 


October 12-13 

The Future: Home, New 
York, NY. For details, con- 
tact the Yankee Group, POB 
43, Harvard Square, Cam- 
bridge, MA 02138, (617) 
542-0100. 


October 12-15 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, New York, NY. 


For details, see September 28- 
October 1. 


October 13-15 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Los Angeles, CA. For 
details, see September 13-15. 


October 14-15 

Man Machine Interface, Col- 
umbia Inn, Columbia, MD. 
For information, contact the 
Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


October 15-17 

The Second Annual Sympo- 
sium on Small Computers in 
the Arts, Philadelphia, РА, 
Papers, tutorials, workshops, 
a gallery display of computer- 
generated prints and plots, 
films and video tapes, and 
computer-generated music 
performances are parts of this 
event. Topics of interest in- 
сінде computer graphics and 
animation, computer-auto- 
mated sculpture, choreo- 
graphy, designs, and com- 
puter-generated music. The 
Annual Philadelphia Com- 
puter Music Concert is the 
featured attraction of this 
symposium, Address inquiries 
to the Symposium on Small 
Computers in the Arts, POB 
1954, Philadelphia, PA 19105. 


October 15-19 

Vidcom !82: International 
Telematics and Data Banks 
Market, Palais des Festivals, 
Cannes, France. The eighth 
annual Vidcom is expected to 
attract more than 7000 video- 
communications and tele- 
matics professionals. Ex- 
hibitors from more than 60 
countries will show products 
designed for the publication, 
transmission, reception, and 
creation of telematics services, 
including terminals, composi- 
tion equipment, and com- 
munications software. Con- 
ference sessions will explore 


techniques, production, and 
distribution costs for 
videotext data banks; public 
and professional applications; 
and videctext as a new adver- 
tising medium. Further details 
are available (rom Vidcom In- 
formation, 179 Avenue Victor 
Hugo, 75116 Paris, France; 
Tel: 505.14.03; Telex: 630.547 
MIDORG. 


October 17-21 

The Thirty-first Annual Data 
Processing Management As- 
sociation (DPMA) Interna- 
tional Conference and Exposi- 
tion, Chicago Marriott Hotel, 
Chicago, IL. This will be the 
largest show in DPMA's 
history. More than 85 com- 
panies will exhibit office 
automation technologies and 
data- and word-processing 
equipment, A full conference 
program is planned. Contact 
National Trade Productions 
Inc., 9418 Annapolis Rd., 
Lanham, MD 20706, (301) 
, 459-8383. 


October 18-20 
Program/Project Manage- 
ment: Manufacturing Indus- 
tries, Sheraton Poste Inn, 
Cherry Hill, NJ. This seminar 
wil be led by Russell D. 
Archibald, author of Manag- 
ing High-Technology Pro- 
grams and Projects. Contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
call (213) 824-9545. 


October 18-22 

Auditing in the Contem- 
porary Computer Environ- 
ment, Tulsa, OK. For details, 
see September 20-24. 


October 18-22 

Maintainability and  Avail- 
ability Engineering of Equip- 
ment and Systems, University 
of California, Los Angeles. 
This short course is for upper- 
level and product managers, 
designers, salespeople, field- 


service personnel, and for 
these involved in the manage- 
ment, conception, design, 
operation, and maintenance 
of equipment. Topics to be 
covered include distribution 
of tirnes-to-repair components 
and times-to-restore equip- 
ment, the equipment mean- 
time-to-restore, and optimum 
preventive maintenance 
schedules for minimum total 
corrective and preventive 
maintenance cost. The fee is 
$825, which includes notes. A 
complete course outline is 
available from Continuing 
Education in Engineering and 
Mathematics, UCLA Exten- 


sion, POB 24901, Los 
Angeles, CA 90024, (213) 
825-4100. 
October 19-20 


The Future: Home, Palo Alto, 
CA. For information, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


October 19-21 

Local Area Networks, Pine- 
hurst, NC. This workshop is 
sponsored by the IEEE Com- 
munications Society, Com- 
munications Terminals and 
Communications Disciplines 
Committees. Topics to be 
covered include user needs, 
local-area networking archi- 
tecture, protocols, system or 


network control, security, in- , 


stallation problems, and fault 
detection and monitoring. If 
you are interested in par- 
ticipating, you must submit a 
statement that expresses your 
interest, describes your back- 
ground and areas of interest or 
expertise, details your ex- 
perience or applications, and 
indicates which workshops 
you are interested in. Atten- 
dance will be limited to 100 
persons, and each attendee is 
expected to be an active 
member of the group. Com- 
plete details can be obtained 
from Claude А. R. Kagan, 
Western Electric Co. Inc., 
POB 900, Princeton, Nj 
08540. 
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EPSON ғврвімтев STAND 
$4995 


Discounted to 


FEATURES 


e Fits Both MX 80 
and MX 100 


• Solid Wood Core 


„ Smooth Paper Flow 


„ Refold Form Platform | 


« Allractive and Durable 
Wood Grain Finish 


STRUCTURALLY SOUND TO WITHSTAND 
HEAVY VIBRATIONS 


See your local EPSON 
Dealer, or Send Check or 
Money Order or use Master 
Card or Visa 


TELEPHONE ORDERS: 
Call (214) 631-5732 


| THE PRINTER BASE CO. 
P. O. Box 12205 
Dallas, Texas 75225 


|. ADALAB) UL. 
ü00000000000000000000000000000)! 


ADALAB ів a smali iab computer system with LARGE capabilitles (rom 
ітагастуа Micrownre, Inc. 

АПА! АН HARDWARE PACKS MORE POWER. . .for collecting dais and com 
rolling your laboratory Instruments. lt includes a 12-bit analog volisge input, a 
12-bit analog voltage output, В digilal senes inputs, 8 digital control outpuls, a 
32-bit real-time clock and two 16-bit timars/countar& . ALL ON А SINGLE 
APPLE INTERFACE CARD! 

QUICKI/O SOFTWARE MAKES ІТ EASY. . .Simpie commands In BASIC giva 
you control ol all hardware features of ADALAB. Sample programe and sasy-to- 
use manuals will enable уси to stari using your АСААВ system right away. Ad- 
ditional scitwars for laboratory applications is availabie at extra созі, А com- 
piale self-test diagnostic program is Included to assure you that al! of the hard» 
ware ia working properly and accuralely. 


A а Savas time by eliminating manual calculationa. 
D * 15 pasy to use because the manuals апа sofiware ere complete and wal! 
жегет, 
* Saves monay by adding convenience апа ulllity to older inatrumanis. 
* Has в great memory io store and organize experimanial data. 
* |5 versatile; It works with many different instruments. 
B * |в more accurate than a meler or chart recording. 
a [з fully supported by a dediclad Isam ol scientists. 


GREAT PRICE/PERFORMANCE. . the ADALAB Add-on Package with inter- 
face cord, cables, seti-test module, QUICKI/OTM software and manuals is 
avallabla loday for ONLY $495. 


Pul а complele, reliable computer system in your laboralory FOR ONLY 
$3285, including a АЯҚ APPLE II ** computer, disk drive, graphics/lext printer, 
video monitor and ADALAB Add-on Packages. 

Send tor FREE hardware and soflwara brochures or enclose $10 for com- 
plate manuals. For fastest service, call in your VISA/Master Card order NOW. 
Dealer inquiries invited! “Trademarks of Apple Computer, inc. 


"Pris INTERACTIVE MICROWARE, INC. 
lul Р.О. Box 771, Dept. B State College, РА 16801 
CALL (814) 236-8284 for IMMEDIATE ACTION 
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October 21-24 

EdCOM ‘82—The National 
Computer Conference and Ex- 
po for Educators, Los Angeles 
Convention Center, Los 
Angeles, CA. More than 200 
seminars, workshops, demon- 
strations, and exhibits are 
planned. In-depth tutorials 
and hands-on sessions will be 
held. Topics of interest in- 
clude computer-aided instruc- 
tion, administrative uses of 
microcomputers, classroom 
management, programming, 
research applications, com- 
puter literacy, and authoring 
languages. Information is 
available from Jayne LaFoun- 
tain, EdCOM '82, 2629 North 
Scottsdale Rd., Scottsdale, 
AZ 85257. 


October 24-26 

Texas Association for Educa- 
tional Data Systems (TAEDS) 
Eighteenth Annual Conven- 
tion, Villa Capri Hotei, 


Austin, TX. The conference 
theme is “Computer Literacy 
for Education, Industry, and 
the Community." Contact Dr. 
Terry Bishop, Austin ISD, 
6100 Guadalupe St., Austin, 
TX 78752. 


October 24-29 

Data Processing Training 
Managers' Workshop, Hyatt 
Regency Hotel, Tampa, FL. 
For details, see September 
19-24. 


Ortober 25-27 

Advanced Electronic Data 
Processing Auditing Соп- 
cepts, Tulsa, OK. See Septem- 
ber 13-15 for details. 


October 25-27 

The 1982 ACM (Association 
for Computing Machinery} 
Annual Conference, ACM 
'82, Dallas Hilton Hotel, 
Dallas, TX. Among the topics 
to be addressed are program- 


DIGITAL DATA RECORDERS 


$323.30 


FEATURES: 


е 4800 BAUD data rate (3''per 
second) e 1 ERROR in 10* BITS 
s RS-232 or TTL Intertace— NO 
EXTERNAL INTERFACE НЕ- 
QUIRED е ASYNCHRONOUS 
COMMUNICATIONS—STAND- 
ARD "'HANDSHAKING'" 9 
SPEED STABILITY —LONG 
TERM + .1% = COMPATIBLE 
with DC-3 е Works with CER- 
TIFIED ПАТА or high quality V 
‚ „0 AUDIO TAPES е OPTIONS: 
а 115у ас, 220v ac, 12v dc; Stand 

alone; Rack-mountable; 9600 
BAUD. 


The PD-1 SERIES DIGITAL DATA RECORDER continues to set new NRZ 

INDUSTRY STANDARDS. Its tachometer feedback LC stabilized motor 

circuit and heavy duty drive mechanism provide STABILITY, ACCURACY 

and RELIABILITY. You get LESS BIT DROP-QUT when capturing crucial 

on at HIGHER DATA TRANSFER RATES...at a MUCH LOWER 
QST.* 


USED IN: 


e PROCESS CONTROL = POINT-OF-SALE • TELEPHONE SWITCH LOG- 
GING (Call Activity and Station Message Detail) • DIAGNOSTIC SUPPORT 
(local/remote) • HARD DISC BACKUP (for personal or small computer 


Systems) s 


any Other Applications 


* An intelligent, buffered version of this device is also available. 


TO ORDER, DIAL: 
(201) 356-9200 
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PEGASUS DATA SYSTEMS 
236 Lackland Drive 
Middlesex, N. J. 08846 


Circle 368 on inquiry card. 


ming languages, artificial in- 
telligence, office automation, 
networks, graphics, com- 
puters and the handicapped, 
and operating, database, and 
distributed systems. General 
conference information is 
available from William Burns, 
ACM ‘82 Chairman, E-Sys- 
tems Inc., РОВ 226118, 
Dallas, TX 75266, (214) 
272-0515, ext, 3916, 


October 26-28 

The First JEEE Computer 
Society International Sympo- 
sium on Medical Imaging and 
Image Interpretation, ISMII 
‘82, International Congress 
Center, Berlin, West Ger- 
many. This symposium is 
sponsored by the IEEE (In- 
stitute of Electrical and Elec- 
tronics Engineers) Computer 
Society’s Technical Commit- 
tee on Computational Medi- 
cine. It will provide a transdis- 
ciplinary forum for biomedi- 


cal and computer scientists, 
engineers, medical physicists, 
and physicians from univer- 
sities, medical centers, іп- 
dustry, and government, 
Papers and panel discussions 
wil examine a variety of 
topics, including microscope 
imaging, medical computer 
graphics, medical device 
regulation, computer-aided 
diagnosis, and image analysis 
systems. Equipment will be 
displayed. А thorough de- 
scription of ISMII '82 is avail- 
able from the IEEE Computer 


Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 
October 26-29 


Computer Graphics, Boston, 


MA. For details, see 
September 28-October 1. 
October 26-29 


Distributed Processing, Mini- 
and Microcomputer Imple- 


Model 953A EPROM 
PROGRAMMER 


Programs 2508, 2758, 2516, 2716, 2532 and 2732 live volt EPROMS., 
Complete - no personality modules to buy, 


Intelligent - micraprocessor based, programs and verifies any or all bytes. 


Н5.232 serial interface use with computer or terminal, 


Verily erasure command - verifies that EPROM is erased. 


Extended diagnostics - error output distinguishes between a bad EPROM 


and one which needs erasing, 


May be used for extremely reliable data or program storage. 


All pawer on programming socket under processor control, LED warning 
light indicates when power is applied. 


Completa with Taxtoo! zero insertion force socket. 


High performance / cost гапо, 
Standard DB-25 1/0 connector, 


PRICE $289 


BAY TECHNICAL ASSOCIATES, ine 


HWY. 603, Р.О. BOX 387 
BAY ST LOUIS, MISSISSIPPI 39520 


(601) 457-8231 


Circle 50 on inquiry card. 


mentations, San Diego, СА, 
For details, see September 
28-October 1. 


October 26-31 

The Fourth International Of- 
fice Trade Fair, Orgatechnik 
'82, Cologne, West Germany. 
More than 1300 companies 
from 25 countries will exhibit 
the complete spectrum of of- 
fice and information system 
products. Among the concur- 
rent events planned are the 
KTV — Congress for Text Pro- 
cessing, Dafta '82 — Data Pro- 
tection Conference, and Tele- 
com '82 Germany — Congress 
for Telecommunications in 
Business and Industry. For 
further information, contact 
Messe- und  Ausstellungs- 
Ges.m.b.H Kóln, POB 21 07 
60, D-5000 Cologne 21, West 
Germany; Telex: 8 873 426 a 
mua d. 


October 27-29 
Program/Project Manage- 
ment: Manufacturing Indus- 
tries, Hyatt Regency, Austin, 
TX. For details, see October 
18-20. 


October 28-31 

Mid-Atlantic Computer Show 
and Office Equipment Expo- 
sition, Armory /Starplex, 
Washington, DC. This show 
is produced by Computer Ex- 
positions Inc., РОВ 3315, An- 
napoli, MD 21403 (800) 


The program (һа! writes 
programs! WE HAVE IT! P 


Circle 94 on inquiry card. 


PREMIUM SYSTEM, inc! 
Microsoft 2:80 Card АІ! 


Махв!! 8" (Box of 10) 5 41 


368-2066; in Maryland, (301) 
263-8044. 


October 28-31 

Applefest, Civic Center, 
Houston, TX. See September 
16-19 for details. 

October 30-November 2 

The Sixth Annual Symposium 


on Computer Applications in 
Medical Care (SCAMC), 
Sheraton Washington Hotel, 
Washington, DC. Topics to 
be addressed include medical 
informatics, health-care ad- 
ministration, information 
systems in health care, and ar- 
tificial intelligence in 
medicine. Panel discussions, 
workshops, applications and 
methods demonstrations, and 
commercial exhibits are on the 
agenda. Highlighting this 
show will be the final round of 
the student paper competi- 
tion. Information is available 
from Bruce I. Blum, SCAMC- 
Office of Continuing Educa- 
tion, George Washington 
University Medical Center, 
2300 K St. NW, Washington, 
DC 20037, (202) 676-4285. 


November 1982 


Noveniber 1-3 

Hands-on Pascal Workshop, 
New York, NY. See Sep- 
tember 13-15 for complete 
details. 


$$ READ THIS IF YOU WANT TO SAVE MONEY $$ 
ALL HARDWARE AND SOFTWARE FROM 1095-3595 OFF! 


Last One Manual Microsoft 16K Card lor 

APPLE PERIPHERALS Vides 80 Column Card c: | 

Thunderciock Vidax Soft-Switch $62 

Mountain Computer Prod. Сай CP/M Users Guide to cur AR prectycts milh full 
Videx Products for ж DISKETTE SPECIALS ж | гану. сыну sealed Ган 
Microsoft Products Best Maxell МО-1 (Вох ої 10) 332 | 5 

Corvus Products Prices 


Prices іш 28 мегі 
$E POT, MeFi Parana! checks Mu 70 diyi 
инан: ж 8% и 


Aggie i ағартты tradgmaek Арда Comp od! 
lat AD Brand cores ві теде ridite 


November 1-5 

Digital Modal Analysis, Col- 
umbia Inn, Columbia, MD. 
Particulars are available from 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


November 5-7 

Electronica, Arlington Park, 
Chicago, IL. See October 
8-11 for particulars. 


November 7-9 

The Seventeenth Annual 
Conference of the New York 
State Association of Edu- 
cational Data Systems 
(NYSAEDS), Americana 
Hotel, Albany, NY. The 
theme for this conference is 
“Moving Ahead with Instruc- 
tional Computing.” This con- 
ference will address the ad- 
ministrative uses of micro- 
computers and curricular 
issues such as computer mod- 
ifications for the disabled. 
Hardware analyses and pre- 
sentations on Logo and 
Pascal are planned, The con- 
ference fee is $200, which in- 
cludes registration, two 
nights’ lodging, banquets, 
and a luncheon. For more in- 
formation, contact Gary 
Bruce, Program Chairperson, 
55 School St., Delevan, NY 
14042. 


Anadex Products 
CCS Interlace Cards 
Qume and Diablo 
EPSON wiGraflrax Plus 


APPLE BUSINESS SOFTWARE t INTRO SPECIAL ж COMMUNICATIONS Micro Buffer JI 
Visicale $188 BASIS 108 Computer Hayes Micromodam |! $275 Grappler 
Versaform $299 wichoice of drivas Call Hayes Smart Modem $235 MICRO PRO 
Supercalc $210 Any 4 APPLE Games $100 Hayes Chronograph $225 . Wordstar 
DBMaster — $185 BOCol,Visicalc PreBoot Cail Novallon Anple Cat I! $335 — Supersor! 

DB Master Util. Pak 1&2 579 x NEW PRODUCT LINES « Micro Courier $210 Май Margar 
Format 11 $275 IBM Software and Pro 2-Тегт Сап Data Star 

Pro Easywtiter Combo Peripherals PRINTERS & INTERFACES Spell Star 
Accounting Plus 11 Cali Atari Soltware Call NEC Spinwriter 7700/3500 Call — Calc Siar 
INVOICE PLUS for  TRS-BO Software lor — Okidata MicrolinaB3A 5745 CPIM B" Versions 
FMS-80, 81, 82 NEC PC8001A Best 

dBASE |! Prices — ALTOS Computers Prices 

VISICORP Software ATARI 400 & 800 

+ THE LAST ONE х * SPECIAL + MICROSOFT 


"Ue 


тарар гінен у WH- 


Call — Xarax 820 Computar Call 
tor — Xerox Peripherals Call 

Бә! MONITORS 
NEC Hi-Res 12" Green $129 


$230 Атпак Monilors Call 
do MISCELLANEOUS 


November 7-12 

Advanced Data Processing 
Training Management Work- 
shop, Marriott Inn North, 
Dallas, TX. For details, see 
September 26-October 1. 


November 8-10 

COMDEX/Europe, RAI Ex- 
hibition Center, Amsterdam, 
Holland. This show is ex- 
pected to attract more than 
500 exhibitors of systems, pe- 
ripherals, software, media, 
supplies, and services. Details 
are available from the Inter- 
face Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879-4502. 


November 8-10 

Hands-on Pascal Workshop, 
Boston, MA, For details, see 
September 13-15. 


November 8-12 

Personal Microcomputer In- 
terfacing and Scientific In- 
strumentation Automation, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VA. This is a hands-on 
workshop where the partici- 
pant designs and tests con- 
cepts with the actual hard- 
ware. The fee is $595. Con- 
tact Dr, Linda Leffel, C.E.C, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VA 24061, (703) 
961-4848. 


COMPUTER SYSTEMS 


NEC RGB 12” Color $995 
Sanyo Monitors Call 


Micro Scl Drives Cal! 
$230 16.Ви Apple Card Call 
$130 ТС Joysticks/Paddins Call 
$130 АВТ Keypads 5 99 

Cal System Saver Fan $ 77 


1400 GRANT AVE. / NOVATO, CALIFORNIA 94947 


IMMEDIATE DELIVERY 
PHONE ORDERS CALL COLLECT 


415-892-7139 or 415-897-1414 
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November 9-11 

The Government-Industry 
Data Exchange Program- 
GIDEP, McCormick Inn, 
Chicago, IL. This annual 
workshop is open to anyone 
interested in the exchange of 
technical information relating 
to engineering, failure ex- 
perience, reliability and 
maintainability, and metrolo- 
gy. For more information, 
contact the Officer-in- 
Charge, GIDEP Operations 
Center, Corona, CA 91720. 


November 9-12 

Computer Graphics, New 
York, NY. For details, see 
September 28-October 1. 


November 9-12 
Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Boston, MA. See 
September 28-October 1 for 
information, 


November 14-19 

Data Processing Training 
Managers’ Workshop, West- 
in Bay Shore Inn, Van- 
couver, British Columbia, 
Canada. For details, see Sep- 
tember 19-24. 


November 15 

Knowledge Engineering in the 
1980s, San Francisco, CA. 
See September 13 for further 
information. 


November 15-17 

Microcomputer Interfacing, 
Design and Programming Us- 
ing the 780/8085/8080, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VÀ. This is a hands-on 
workshop with the partici- 
pant designing and testing 
concepts with the actual 
hardware, The fee is $395. 
Contact Dr. Linda Leffel, 
C.E.C, Virginia Polytechnic 
Institute and State Universi- 
ty, Blacksburg, УА 24061, 
(703) 961-4848. 


November 15-19 

The IX Latin American Con- 
gress on Banking Automa- 
tion, ATLAPA Convention 
Center, Panama City, Repub- 
lic of Panama. This con- 
ference is sponsored by the 
Latin American Federation of 
Banks, the Latin American 
Center for Banking Auto- 
mation, and the Panama 
Banking Association, Semi- 
nars, conferences, and lec- 
tures will be complemented 
by exhibits of automatic 
data-processing and telecom- 
munications equipment 
related to banking opera- 
tions. For details, contact 
Asociación Bancaria de 
Panamá, Apartado 4554— 
Panamá 5, Republic de 
Panamá; Tel: 25-1863. 


November 16-19 

Computer Graphics, San 
Francisco, CA, For details, 
see September 28-October 1. 


Navember 18-21 

Applefest, Brooks Hall, San 
Francisco, CA. See Sep- 
tember 16-19 for details. 


November 18-19 

The Sixth Western Educa- 
tional Computing Confer- 
ence, Kona Kai Club, San 
Diego, CA. This conference 
is presented by the California 
Educational Computing Con- 
sortium, It’s intended for in- 
structors and administrative 
personnel at the college and 
university level. The theme is 
"Bringing the Information 
Age to the Campus.” Papers 
will address such topics as 
student involvement in data- 
base design, administrative 
computing in continuing edu- 
cation, the educational soft- 
ware dilemma, and learning 
economics with a microcom- 
puter, Contact Professor 
Frances Grant, Center for In- 


formation and Communica- 
tions Studies, California 
State University, Chico, CA 
95929. 


November 30-December 2 

The 1982 Autofact 4 Confer- 
ence and Exposition, Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto- 
mated Systems Association 
of the Society of Manufactur- 
ing Engineers (CASA/SME). 
The focus will be on com- 
puter-aided design and manu- 
facturing (CAD/CAM) and 
the expanding technologies of 
computer-integrated manu- 
facturing (CIM) and the auto- 
mated factory, Tutorials and 
sessions will address analysis 
and simulation, robotics, as- 
sembly, quality assurance, 
scheduling, material han- 
dling, and other related 
topics. Additional informa- 
tion is available from 
CASA/SME Public Rela- 
tions, One 5МЕ Dr., РОВ 
930, Dearborn, MI 48128, 
(313) 271-0777. Е 


In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 


publish the current contents of the queue for the month of the 
cover date and the rwo following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough іп advance. 


-—; - 
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TEXAS INSTRUMENTS 


INCORPORA t EG 


әркет арта. 
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New! TI LCD Programmer. 


Hexadecimal and Octal Calculator/Converter. 


| 
| 
1 
The brand new tilt-top T] LCD Programmer can save you | 
hours of work. It was designed specifically for the | 
problems you do, and has features that make it ideally 
| 
i 
| 
| 
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| 

| 

| 

| 

| 

suited for applications іп computer programming, 1-800-858-4580 | 
debugging, repair and digital! logic design. In Texas cell 1-808-745-8835 | 
е Performs arithmetic іп any of three number bases — ОСТ, Lines open 8 am io 6 pm CST | 

. Integer, two's complement arithmetic in ОСТ and HEX. Jusi give us your name, shipping address | 

е One's complement capability іп ОСТ and HEX. and Visa or MasterCard number and we | 

е Converts numbers between OCT, DEC and HEX. | ды ар Ll | ер | 

e Fiftean , P 4 of parentheses available at each of four | айка e кым deb add on | 

‚ Logical functions АМО, OR, EXCLUSIVE OR and SHIFT ica. ТЕР | 
operate bit by bit on OCT or HEX numbers. | Unisource Electronics Inc | 
Unisource Electronics has committed to buy TI's initial | P.O. Box 64240 • Lubbock, Tx. 79454 | 
roduction of this unique product. Availability is | | 
mlted! Order now. 1 * When used far business. ! 


15-Day Free Trial. 


The best way 10 evaluale the TI LCO 
Programmer is іо try (1 уошвай — on the 
lob — for 15 days. If you're not 100% 
satisfied, simply reium it for a іші refund. 
Ordar now by calling toll-free: 


Circle 470 on Inquiry card. 


A Weaving Simulator 


Paul W Heiser 
225 Long Meadow Circle 
Pittsford, МҮ 14534 


Before setting up a loom, a weaver wants to know 
what the resulting pattern will look like in the finished 
material. Using pencil and graph paper, he usually lays 
out a set of three configurations representing the tie-up, 
the threading, and the treadling of the loom. (An example 
of these input configurations, together with the resulting 
pattern, is illustrated in figure 1.) By marking these inputs 
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with Xs and Os or some other combination of symbols, 
the weaver defines whether certain threads will lie above 
or below other threads. Then, by moving from points in 
the treadling to points in the tie-up to points in the 
threading, he can determine the final pattern in the 
woven material. 

This process is a tedious one that can require anywhere 


Figure 1: Sample output of a coarse-thread pattern produced by the WEAVE program using a Diablo 1650 printer. The loom-setup 
matrices described in the text are shown as groups of Xs and Os. The threading matrix (E-matrix) runs across the top of the figure; 
the tie-up matrix (A-matrix) is the four-by-four group at the upper left. The treadling matrix (B-matrix) is the vertical group to the 
left, directly below the tie-up matrix. The resulting pattern is printed using asterisks (the weave pattern shown is on a different scale 


from the configuration matrices). 
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WARNING! 


Electric Power Pollution. 
Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 


Patented ISOLATORS provide 
protection fram ... 

» Computer errors cause by 
power [Ine interference 

* Computer errors due to system 
equipment interactlon 

* Splke damage caused by 
coplerelevator/alr conditioners 

* Lightning caused damage 


MONEY BACK GUARANTEE! Pat 862597705 
• ISOLATOR (150-1) 3 isolated 3-prong sockets; Splke Suppression; 
useful for small offices, laboratories, classrooma.......... $88.95 
* ISOLATOR (ISO-2) 2 Isolated 3-prong socket banks; (В sockets 
total); Spike Supprassion; useful far multiple equipment installa: 
D 2-2; ыы» гий дын ee ашылы? алаты $69.95 
“ SUPER ISOLATOR (150-3) similar 1o ISO-1 except double isolation & 
oversize Spike Suppression; widely used for severe electrical noise 
situations such as factories or large offices. ...,..,...... $104.95 
« SUPER ISOLATOR (150-11} similar to 150-2 except double Isolated 
socket banks & Oversize Spike Suppresalon; lor the larger зувіет In 
severe situations. .......... Берсана бъка а енге $104.85 
| * MAGNUM ISOLATOR (50-17) 4 Quad isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SENSITIVE Systems In extramaly 
Harsh environments. .. 
е CIRCUIT BREAKER, any model (Add-CB) 
* REMOTE SWITCH, any model (Add-AS) 
AT YOUR DEALERS 
. ORDER TOLL FREE 1-800-225-4878 (гхсері AK, НІ, PR & Canada) 


жу Electronic Specialists, Inc. 
171 South Main Street. Bos 389. Natick. Mass. 01760 
' (617) 655-1534 


a message 
to our subscribers 


From time to time we make the BYTE subscriber list 

|| available to other companies who wish to send our 
subscribers promotional maternal about their products. We 
take great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest persona! 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only [no other information we may 
have is ever given). 


While we believe the distribution of this information is of 
| benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want го receive such 
promotional literature. Should you wish to restrict the use 
of your name, simply send your request to the following 
address. 
BYTE Publications [nc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 

03458 
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MasterCard, Visa, American Express 


from 20 minutes to an hour, depending on the size and 
complexity of the input configurations and how many 
mistakes the weaver makes. If he is not pleased with the 
resulting pattern, he may alter one or more of the inputs 
and repeat the process until he develops a satisfactory 
result, 

A weaver may not realize it, but as he lays out his pat- 
tern on paper, he is actually defining and multiplying 
matrices. The fact that these matrices are composed of 
elements having ones or zeros as their values gave me the 
idea of writing a program to simulate the operation of a 
loom. The program, called WEAVE, allows use of the 
keyboard to define the elements of the input matrices. 
The computer then does all the work of multiplying the 
matrices to describe and display the resulting pattern. 

All the data entry for WEAVE can be done in less than 
one minute. This is made possible by extensive use of 
INCHARS$ statements, which do not require the typing of 
Return, and by requiring definition of only the "up" 
threads. For a complex pattern involving very large 
matrices, the calculations can take several minutes, and 
the printout can take five or ten minutes. During all this 
time the user is free to do other things. The pattern that is 
finally printed out is far more accurate and intricate than 
one that could be drawn by hand in any reasonable 
length of time. 

When I wrote the original version of WEAVE almost 
two years ago, I owned a printer with only normal type- 
writer resolution, which was too coarse to produce 
satisfactory patterns. Recently, however, I purchased a 
Diablo 1650 [/O (input/output) terminal, and its high- 


Text continued on page 518 
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Figure 2: This pattern is the back side (negative) of the pattern 
shown in figure 1. 


Listing 1: North Star BASIC program WEAVE, which will produce a woven pattern when provided with the tie-up, threading, and 
treadling configuration of a loom. Extensive use is made of the INCHARS function, which permits single-character input without 
the need to type a carriage return. 


10 
20 


REM WEAVE 

REM 

REM WRITTEN BY PAUL HEISER, PITTSFORD, NY. 
REM 

REM 


!ICHR$(11) А REM CLEAR SCREEN 

FILL 3529,183 \ FILL 3569,55 \ REM INHIBIT LL LIMIT 

1 "ROWS IN TIE-UP AND THREADING PATTERNS ARE NUMBERED FROM", 
1" BOTTOM" \!I"TO TOP."\I\t\! 


INPUT "NUMBER OF ROWS IN TIE-UP ығы)! 
1 МРОТ "NUMBER OF COLUMNS IN TIE-UP ; U.NÀ 
INPUT "NUMBER OF COLUMNS ІМ THREADING dm. 
INPUT"NUMBER OF ROWS IN TREADL ІМС au 


INIVI"TYPE THE CHARACTER YOU WANT PRINTED ibe cae oe 
p USE . FOR FINE THREAD" 

p" USE * FOR COARSE THREAD е v7. 
C$-INCHAR$(O)V!C$V! 

IF C$="." THEN 210 

IF С%<>"%" THEN 140 

N9=7\N8=4\GOTO 220 


IN9-4XNB-2 
І МРОТ "МО. HORIZONTAL REPETITIONS DESIRED : ",М5 
INPUT"NO. VERTICAL REPETITIONS DESIRED : “M6 


DIM A(N1,N4),B(N2,N4) ,EC(NI,N3) ,F(N2,N3) 
E9$-CHR$(27)XM9$-E9$4"9"VH8$-E9$ 4 CHR$(83)NL9$-CHR$(10) 
С29$-Е9$ +" 3 "\С8 $ -Е9$ + "4 "\К9 $ -СНаф (13) \М9$-Е9$ +19 $ 
B9$-CHR$(8) 

!421,H8$, 

N7=1\!#1,69$+CHR$(9)+CHRS(N7), 

FOR 2-1 ТО 30\!#1," ",\NEXT\!#1,M9$, 
N7=45 

H9$:E9$«CHR$(351)«CHR$(N9) 
V9$=E9$+CHRS (30) «CHR$(N8) 
H5$2E9$«CHR$(9) «CHR$CN7) 

FOR 1-1 TO 100XNEXT 

!1,H9$,V9$,H5$, 

'#1,G9$,R9$, 

GOSUB 730\!\! 

GOSUB 1020\!\! 

GOSUB 880 

I\ "PATTERN COMPUTATIONS IN PROGRESS" 
GOSUB 1160 

P=0 

T=0 

FOR 1-1 TO M6 

FOR К-1 TO N2 

FOR М-1 ТО N3 

IF P=0 THEN 519 

IF F(K,M)s1 THEN !£1," ", ELSE !#1,C$, 
GOTO S20 

IF F(K,M)z1 THEN !#1,C$, ELSE!#1," ", 
NEXT M 

FOR Q-1 TO 50XNEXT Q 

'#1,R9$,L9$, 

FOR Q=1 TO 50\NEXT Q 

NEXT K Listing 1 continued on page 516 
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Listing 1 continued: 


570 NEXT L 

580 T=T+1\IF T=M5 THEN 620 

590 FOR 2-1 TO N3\!#1," ",\NEXT J\!#1,M9$, 

600 FOR 2-1 TO M6*N2\FOR О-1 TO 25\NEXT О 

610 !#1,N9$,\NEXT J\GOTO 450 

620 Р=Р+1 

630 IF P=2 THEN 680 

640 FOR 2-1 TO (M5-1)*N3\!#1,B9$,\NEXT\!#1,M9$, 
650 V5$-E9$«CHR$(50) «CHR$(9)VXV!1421,V5$, 

660 FOR 1-1 TO 5\!#1,L9$,\NEXT\!#1,V9$, 

670 GOTO 440 

680 !#1,R9$,L9$,G8$, 

690 !#1,V5$,H8$, 

700 FOR 1-1 TO 2\!#1,L9$,\NEXT 

710 FILL 3529,184\FILL 3569,184 А REM RESTORE LL LIMIT 
720 END 

730 REM SUB TO INPUT A-MATRIX ELEMENTS 

740 'CHR$(11) 

750 !"TIE-UP ROWS ARE NUMBERED FROM BOTTOM TO TOP."\!\! 
760 !"ТҮРЕ 71” FOR THREAD UP ; TYPE 70” FOR THREAD DOWN. "\!\! 
770 !"TIE-UP :"\! 

780 FOR 2-1 TO М4 

790 !TAB(10),"COLUMN ",9521, J 

800 FOR І-і TO М1 

810 !ТАВ(20), "КОМ ",%21,1, 

820 A$- INCHAR$ (0) VIASVACI, 2)- ЛЕГІ 

830 IF А(1,1)-1 THEN 850 

840 IF ACI,J)<>0 THEN 810 

850 NEXT IV! 

860 NEXT J 

870 RETURN 

880 REM SUB TO INPUT B-MATRIX ELEMENTS 

890 !CHR$(11) 

900 !"TREADL ING COLUMNS ARE NUMBERED FROM LEFT TO RIGHT. "\!\! 
910 !"TREADL ING :"\! 

920 !"WHICH THREAD IS UP IN ", 

930 FOR I-1 TO N2 

940 !TÀAB(23),"ROW *,921,1," 7 " 

950 ТЗ СЕМЕНА (0) V1 T58 ТД VAL (TR 8) 

960 IF Т5<1 THEN 940 

970 IF T5»N4 THEN 940 


980 FOR J-1 TO Nå 

990 IF 1-Т5 THEN В(1,2)-1 ELSE В(1,2)-0 
1000 NEXTI\NEXTI 

1010 RETURN 

1020 REM SUB TO INPUT E-MATRIX ELEMENTS 
1030 !CHR$(11) 

1040 !"THREADING ROWS ARE NUMBERED FROM BOTTOM TO TOP."VX!V! 
1050 !"THREADING :"YV! 

1060 !"WHICH THREAD IS UP IN ", 

1070 FOR 1-1 TO М3 

1080 !TAB(23),"COLUMN ",%21,2," 7 " 

1090 T6$-INCHAR$ (0) V! T&$AT6- Үш стек! 

1100 IF 76<1 THEN 1080 

1110 IF ТӨЭМІ THEN 1080 

1120 FOR 1-1 TO N1 

1130 IF І-Т6 THEN Е(1,1)-1 ELSE Е(1,1)-0 
1140 NEXT I\NEXT J 
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Listing 1 continued: 


1150 RETURN 
1160 REM SUB TO COMPUTE PATTERN 
1170 FOR І-1 TO NI 

1180 FOR 2-1 ТО Ма 

1190 IF A(I,2)20 THEN 1280 

1200 FOR К-1 TO N2 

1210 IF В(К,1)-0 THEN 1270 

1220 FOR M-1 TO N3 

1230 IF ECI,M)sQ THEN 1260 

1240 Ғ(К,М)-В(К,2)%А(1,2)“Е(І,М) 
1250 IF F(K,M)-1 THEN Ғ(К,М)-1 ELSE F(K,M)=0 
1260 NEXT M 

1270 NEXT K 

1280 NEXT J 

1290 NEXT І 

1300 RETURN 


BYTE Clearance Sale 


The installation of new microcomputer systems at BYTE allows us to sell some of our oid 
equipment. The items for sale have been used for varying lengths of time, but are ail in 
working order (except as noted). All units are sold as is. Prices are FOB Peterborough, New 
Hampshire. 

Three high-performance word-processing subsystems for use with a microcomputer, 
each consisting of a: 


Scion Screensplitter memory-mapped S-100-bus video-display board 
Scion parallei-port keyboard 
Scion Wordsmith text-editing software 


Ball Corporation green-phosphor video monitor. The units are all in excellent 
condition. 
Price: $1200 each, $3000 takes all three. 


Shaffstall EDI7700 phototypesetter floppy-disk interface for use with Compu- 
graphic Editwriter-series typesetting equipment, including standard ASCII translation soft- 
ware. (This device reads and writes phototypesetter disks with textual data transmitted or 
received through а serial RS-232C link.) Excellent condition. 

Price: $8500. 


Pensee Pascal Microengine computer system, including UCSD Pascal ver- 
sion 3.0, 16-bit microprocessor, two Shugart 800R single-density 8-inch floppy-disk drives, 
and two RS-232C serial ports. Good condition. 

Price: $2000. 


For more information, contact: 
Jon Swanson at BYTE Publications Inc., 70 Main St., 
Peterborough, NH 03458. 
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. NEXT loops in lines 1170 through 1290. In the 


The FILL statements shown apply to a copy of North 
Star BASIC that has been relocated to memory address 
0000. Because the program uses so much memory for the 

Weavers are amazed at how 
accurately weaving can be 
simulated by а microcomputer. 

The program is written around the use of a Diablo 1650 
printer. The Escape sequences defined in lines 250 

Both the treadling (B-matrix) and the threading 
(E-matrix) are normally elemental building blocks that 
are repeated many times in the generation of the woven 
material. These elemental blocks carry all the informa- 
tion required to completely define the resulting pattern. 

Line 170 of the program permits the user to select either 
a fine or a coarse weaving pattern corresponding to the 
use of fine or coarse threads on the loom. Fine patterns 

The final pattern is computed in the four nested 
printout (lines 430 through 670), the variable P defines 


WEAVE begins with FILL statements that disable the 
line length limitation of North Star BASIC. This dis- 


abling is necessary to prevent BASIC from inserting car- 
riage returns at unwanted locations. Since you will want 
the "*". In both cases, the horizontal and vertical incre- 


mental spacings for the Diablo are set to appropriate 
values. Examples of both fine (figure 3) and coarse (figure 


to print many more than 132 characters without a car- 
riage return, North Star BASIC's maximum line length of 
logy Sol computer, І use a DOS (disk operating system) 
that has been relocated to hexadecimal F000 to get it out 
of the contiguous user-memory area. 

of each as desired by changing the variables M5 and М6. 
1) patterns accompany this article. As you can see, the 


program will first print out the pattern as it will appear 
on the front side of the material, then print the back side 


gram. This article demonstrates the results, Weavers who 
have seen the outputs have been amazed at the ease and 
accuracy with which weaving could be simulated by the 
storage of matrix elements, it is not feasible to locate 
BASIC any higher in memory. In my Processor Techno- 
through 270 are used for the various carriage and paper 
movements required by the program. 

WEAVE requires the user to input only one such block, 
but the resulting printout can contain as many repetitions 
are created with the "." character, while coarse ones use 
whether the front side or the back side is to be printed. 


resolution capability prompted me to rewrite the pro- 
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The back side is, of course, simply the negative of the 


front side. 


Наше: 3: anh ¢ ba ме а нунун dried ME by 
the WEAVE program. Both front and back patterns are shown. 
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КДН LINEAR CIRCUITS 
Conclusion vite) ое я Ж. Же z [acm soo ван 
It is important to relocate BASIC to an address as low » аа = | Sw Р 

as possible in memory to provide maximum room for the 


matrices used in WEAVE. Even at a load address of 0000 ER == Er oum ee 
you will find yourself bumping into the end of memory TO in| te Шш ш UN 
when you attempt to run very complex patterns. Іп ai ow 3 ae) Sce 
weaving books you will find complex patterns involving —Q RIVERS ДІ emer 


combinations of input matrices as large, for example, as 8 
by 8 (for tie-up), 8 by 330 (for threading) and 8 by 150 
(for treadling). With one byte for each element in these 
matrices as well as one byte for each element of the result- 
ing pattern matrix, you would need more than 53K bytes 
just for the matrix elements. 

In a way, this problem points up a significant limita- 
tion of BASIC. Each matrix element involved in WEAVE 
can have only one of two possible values: 1 or 0. But a 
full 8-bit byte is required to store each element because 
BASIC cannot easily treat data at the bit level. Although 
it is beyond my ability, writing WEAVE in machine 
language would allow the program to handle much larger 
and more intricate patterns. B 
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A-Matrix 

The A-mutrix is called the tie-up by weavers. 

It is usually, but not always, a square matrix. 

It can be 4 by 4, 6 by 6, 8 by B, 10 by 10, 12 by 12, 16 by 
16,0r any other size depending only upon the number of har- 


-4PION introduces th 
nesses on the loom. 


It is usual, but not necessary, for half the threads in each 41 М TE RSI ELL'AR: 


column of the matrix to be "up" and the other half "down." * pe 2 
"Up" in the program is indicated by а 1, while "down" is in- 5 
dicated by a 0. 


B-Matrix 

The B-matrix is called the foot treadling by weavers. 

The treadling is very flexible and may actually be changed 
by the weaver in the course of the weaving process merely by 
changing the pattern of his foot motions. However, he will 
normally decide on a treadling pattern (or a succession of 


A solid state 
disk emulator for your 
APPLE*, TRS80**, $100, 

or SS50 computer 

' €AFAST mass storage device. Speeds up 


such patterns) before starting to weave so as to be able to =F | edm 
dict the resulting design in the woven material s i see idi. КӨШ. onde = 
ртейіс ене UM ut . Introducto € No head seek time, no motor startup rime, 
The B-matrix will always have the same number of col- ry no moving parts. 
umns as the A-matrix. Price $1095. Ф Standard 256K bytes of storage expandable 
. NT plustax and shipping — to ! megabyte. 
The treadling is normally a repetition of elemental blocks Е, i. n a P—XÁ 
в. а [| ume e ы 
or а repetition of a sequence of such blocks. oe one Ф Automatic power failure detect and battery 
backup. 
E-Matrix SEND РОГ е Hardware error detection and write protect. 
The E-matrix is called the threading pattern by weavers. FREE € Only 4 bytes-ports of address 1/0 space used 
It represents the configuration of threads implemented оп || BROCHURE yes — optimized for block transfers 
the loom, and it cannot be easily altered during the weaving identify your model. @ Drivers, diagnostics, and utilities software 
process. provided. 
The E-matrix contains the same number of rows as the @Certified to comply with Class B limits 


A-matrix and, like the B-matrix, may be made up of Part 15 of FCC rules, 
repetitive blocks or a repetitive sequence of blocks. PION ғ ІМС. Tel. (617]648-1717 


74 Appleton St., Arlington, MA 02174 
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Turn Your Apple II into 
a Storage Oscilloscope 


Capture "impossible" signals with an intelligent scope. 


(1a) 


S1 


Vi C 


(1c) 


Figure 1: The sampling concept. Figure 1a 
shows a simple arrangement for sampling. 
Figures 1b and 1c compare the results of 
sampling at high and low rates. 5ampling 
at a rate less than twice the frequency of 
the input signal (figure 1c) produces a type 
of error called aliasing. 
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Larry Korba 
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With some simple additional hard- 
ware and software, an Apple II 
microcomputer can function as a 
storage-type oscilloscope ideally 
suited for transient, low-frequency 
signal display. Ап Apple II provides 
reasonably high-resolution graphics 
(160 by 280 pixels on high-resolution 
graphics page 1) and can be easily 
equipped with a Mountain Computer 
A/D + D/A board, an analog-to- 
digital and digital-to-analog con- 
verter. 

If you have ever tried to display a 
transient, low-frequency signal on a 
standard oscilloscope, you know the 
meaning of frustration. Often 
(assuming you can even trigger on the 
signal of interest) it may recur only 
once every five seconds or so, far too 
infrequently for you to view the 
trace; or you may want to observe 
the events that occur just prior to the 
trigger event—a rather difficult task 
using a conventional oscilloscope. 


Sampling Theory 

The application described here is a 
sampling system; that is, the input 
signal is sampled at regular intervals, 


It is therefore prone to the pitfalls of 
such an approach. Figure 1 illustrates 
the concept of a sampling system. Ав 
switch S1 toggles on and off at a rate 
of Б, the sampling frequency of the 
system, capacitor C stores the sample 
result between sampling times. As 
long as the sampling frequency is 
greater than twice the highest fre- 
quency component of the input sig- 
nal, the output of the system is rep- 
resentative of the input (see figure 
1b). For engineers in the crowd this 
might sound familiar; it is called the 
Nyquist criterion. 

You may wonder what happens if 
there are frequency components in V, 
greater than the sampling rate. This 
situation is illustrated in figure 1c, 
where a sinusoidal signal is sampled. 
The result is a signal resembling the 
input waveshape; however, the out- 
put frequency of the waveform is 
much less than the input signal. This 
effect is called aliasing, Just as a per- 
son would use an alias to disguise 
identity, so in a sampling system the 
input signal has its frequency dis- 
guised. 

To minimize aliasing, an antialias- 
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Figure 2: Schematic diagram for connecting the 6522 versatile interface adapter to the 


Apple H's bus. 


ing filter is usually inserted at the in- 
put to the switch to ensure that the 
frequency components of the input 
signal are restrained to the Nyquist 
rate, Antialiasing filters are simply 
low-pass filters that have very steep 
transitions from pass band to the cut- 


off frequency in order to maximize 
the usable input frequency range. 

An alternate approach is to use no 
antialiasing filter at all. The major re- 
quirement for this method is knowl- 
edge of the input signal. If it is known 
that the input signal is well behaved 


and contains negligible components 
in the aliasing range, the sampling 
system will accurately represent the 
input signal. On the other hand, if the 
input signal is periodic, the aliasing 
effect can be used to advantage to 
display a signal that would normally 
require a much higher sampling rate. 
This effect is used in sampling 
oscilloscopes where very-high-fre- 
quency signals can be displayed by 
aliasing the signal down to within the 
bandwidth of the display electronics. 


Hardware 

Besides the Apple II equipped with 
a Mountain Computer A/D + D/A 
board, this application uses a 6522 
VIA (versatile interface adapter) 
timer, The timer is used to generate 
interrupts at regular (sampling) inter- 
vals. In figure 2, connection of the 
timer to the Apple П'ѕ bus is illus- 
trated. The main problem to be 
solved is the proper synchronization 
of the 6522 clock and the Apple II's 
device-select pulses. This is achieved 
with two one-shot multivibrators. 

The 6522 has 16 addressable 
registers to control 2 timers, 2 I/O 
(input/output) ports, and 4 control 
lines (see description of the 6522 VIA 
in Rockwell's R6500 Hardware Man- 
ual, pages 6-1 through 6-33). For this 
application, timer 1 is configured for 
continuous-interrupt mode. This in- 
terrupt is used to signal the moment 
an input sample must be taken. 

The Mountain Computer board is 
used to perform an 8-bit analog-to- 
digital conversion of an input signal 
over an input-voltage range of —5 to 
+5 volts (V). The actual conversion 
requires about 10 microseconds (ys), 
so it is possible to measure 16 input 
signals (through a built-in input 
multiplexer) in less than 200 из. An 
input channel is read by accessing its 
address twice. The first reading starts 
the data conversion, the second reads 
the converted result, 


Software 

Three programs are used for this 
application: Scope, Trace, and Ad- 
code (see listing 1). Scope is ап Apple- 
soft BASIC program that controls the 
overall operation of the oscilloscope. 
Adcode and Trace are 6502 assembly- 
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Circle 238 on inquiry сага, 


= 
Main/F rames Listing 1: The storage-oscilloscope programs for the Apple П. The Scope control pro- 
Mg ЗЫ” | gram (listing 1a), written іп Applesoft BASIC, accepts single-letter input commands to 
Main/Frames 
from ” 4 


set up the interrupt-handling routine and display the signal with the proper scales. 
Listing 1b is an assembly-language program called Adcode, used to set up timer 1 of the 
6522 versatile interface adapter to generate interrupts at regular intervals and to handle 
interrupts as they are generated. The assembly-language program Trace (listing Ic) is 
first used to scale the input data from the Adcode routine and then display it on high- 
resolution graphics page 1. 


е 30 Models of Enclosures Listing la 
* Assembled and tested 
» Quasi-Coax Motherboards 130, SC OPE 
* Power Supply 7 0$ = CHRS (4); НЕЗ CTRL-D 
* Card cage and guides 12 PRIM? 05; BLOAD ADCODE.OB.O0": REY LIAD ASSEM РАСҸ5 
“ 13 PRINT DS;"BLOAD TRACE., 0670" 
• Fon, line, cord, fuse, power 18 TIME = PATRA = O:LVLE = 1:MDS = “AM 
& reset switches 19 REM Get SLIf MUSHER FOR THE A/D CARD 


20 ІҢңРІР "SLOT NUMBER POR A/D “SLIT 
30 ІР SLIC € 1 THEN GOTO 20 

40 IF SLOT > 5 THER «070 2D 

50 62518 255 

90 PRINT "IMPUT COMMAND" 


100 GET AS 

110 PRINT А5 

120 IP AS в *H" THEN СОЗИН 300: REM HELP 

130 IF AS = "T" THEN GOSUB 400: REM SWEEP 
140 ІР AŞ = "S" THEN GOSUB 500: REM SETTINGS 
150 ТЕЁ AS = "P* THEN GOSUB 600: REM  PRETRIG 
190 TF AS а “L” THEN GOSUS 700: REM LEVEL 
170 ІР AS = "Н" THEN GOSUB 800; ВРЯ RUN 

175 ІР AS = "М" THEM GOSUB 1500: REM MODE SET 
180 IF AS а “С“ THEN GOSUA 255: REN CHANNEL 
195 IF AS = "Е" THEN GOTO 200: END 


190 Gord 90: REM ЛОР 

200 END : REM SERVICE END COMMAND 

255 INPUT "RECORDING CHANNEL ";CHANE: REM SERVICE CHANNEL THD 
260 IF CHANS > 15 THEN ООГО 255 

?70 IF CHANA € 0 THEN GOTO 255 

290 РОКЕ 15393,B5LOT * 16 + CHAN}: RETURH 

200 ТЕХГ : RE4 SERVICE HELP CMD 

305 PRINT "EHzHELP, TeSWEEP TIME, P2PRETRIGGER" 

310 PRINT "L*LEVEL, S*SETTINGS, ReRECORD" 

315 PRINT "M»MODE 

320 PRINT "T,P,L,M ARE FOLLOWED BY ARGUMENT REQUEST" 
330 PRINT = ЕНГЕН 2.5 TO 1000 FOR T" 


340 PRINT = 0 Т2 255 FOR P" 
350 PRINT = 8, C, OR A POR M" 
8" Disc Enclosure 355 PRINT * 1 TO 254 FOR L" 
340 PRINT = FOLLOWED BY + DA - FOR SLIJPE” 
370 RETURN 


400 INPUT *S4ESP ГІМЕ "TIME; REM SERVICE TIME COMMAND 
410 ІР TIME < 2.5 THEN GOTO 400 

420 ІР TIME > 1000 THEN Goro 400 

410 TIME = TIME * 50 

440 POKE 16395, INT ((TIME / 256 - [НТ (TIME / ?56)) * 255 + ,05) 4 SGN (TIME / 256) 
450 POKE 15395, INT [TIME / 255) 

460 RETUAH 

500 TEXT : REM SETTINGS DISPLAY 

510 PRINT "SWEEP» *, (TIME / 50) 

515 PRINT "?RETRIG* ",PRTRI 

520 PRINT “TRIG LVL» *,LYL4E, POLS 

550 RETURH 

500 ІМРУ/І "PRETRIGGER- ";PRTRA 

610 ІР PARTRA < 0 THEN Goto 700 


Phose/60 8" Floppy Maintrome 620 {Р PATHS > 255 THEN GOTO 700 
540 POIKE 16392, PRTR4: REM BAYE PRETRIGGEH 
к 550 RETURN 


700 INPUT "TRIGGER LEVEL ";LVL&4: REM SERVICE LEVEL TAD 
719 ІРІЛІ < 1 THEN GOTO 700 

720 IF LVL$ > 254 THEN Gro 700 

725 POKE 15394,LVL& 

730 INPUT "POLARITY( + Z = } = "jPOLS 

740 ІР POLS e "+" THEN GOTO 770 

750 ІР POLS = *-" THEN GOTO 780 

760 “SOTO 730: REM OTHERWISE LOOP 

7309 РОКЕ 15656,0: RETURN 

78D РОХЕ 16854,)28: RETURN 

800 HGR : REM SERVICE RUM CMD 

802 HCOLORs 7: APLOF 0,0: CALL 62454 

BOS ІР TIME в 0 THEN GOTO 490 

820 20808 1700 

A30 созин 1400 

840 ІР РЕЕК (15390) = 0 THEN СОГО B75 

B&O IF PEEK [ - 16384) > 128 THEN GoTo 1000 
B70 GOTO 840 

B75 50508 1100 

$80 IF MDS = “5” THEN RETURN 


Write OF сай! tor ош ON or “WO ЖӨК USC EK I 
brochure ion пене our 1000 PORE 49374,64: REM TURN OPP INTENRUPT 
appiicaron note: 010 RETURN 
ii | > Я “, 50: — 
Building Computers — ыҚ г” 
А Recipe" 1290 16 PRTRY e 0 THEN GITO 1320 


| i 1310  HPLOT РАТА ,0 TO РЯТА%,159: REM РАЛА PAETRIGGER 
| à; 1320 1 а ТМТ (159 - 3 * LVLV Z 13): AEM SCALE LEVEL 
1110 HPLƏT 1,01 TO 256,L1 


1250 IF 4D$ = "S" [HEN RETURN : НЕЧ CHECK FOR SINGLE STEP 


1350 59508 1400 
8420 Roosevelt Ave. • Visalla, CA 93294 1370 RETURN 
909/733-9288 1400 РОХЕ 14555,0: REM RESET COUNTER 
re | 1405 CALL 15184: REM INIT INTTARUPT 
We accep! BonkAmericard/Visa 1406 REY ІР “OCESCONTTHUDUS, DON'T WAIT POR TRIGGER OR PRETRICGES. 
ond MasterCharge 1407 ІР MDS = "С" THEN osua 1500 


1410 PAINT “WALPING FOR TRIGSER" 
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SUPE3BRAIN Д 


Listing 1 continued: 


1415 POKE 15297, 128: REM SET READY 

1420 RETUAN 

1500 INPUT "SINGLE S, CONTINUJUS С, AUTO А ";«*4D$: RETURN 

1500 POKE 18192,0: P2KE 15391.128: REM SET PRETALG=0 AMD НЇП 2N 

1510 PRTA} = П 

1920 RETURN 

1899 REM PUT ІН HOR AND VERT XXI3 BREAKTHROUGH 

1700 HCOLORe 20; FOR I ай T3 240 STEP 20 

1712 üPLO? 1,159 P3 1,155 

1720 МЕХ? I 

170 FOR I = O 72 159 STEP 15 

1740 HPLOT 0,1 701,1: NEXT I ғ 

1750 WPLOT 0,80 r2 7,81: RETJRN ehe an ler баш 

uperbrain as ati the 

Listing 1b features of the former 

SOURCE FELE: ADCQDE А и 

00й0: |] * SHES IS AN INTZARUPT SERVICE PAOGRAM ГО SuperBrain, plus: 

0090: 2 А BE USED WITH MOUNTAIN HARDWARE'S AD-DA BOARD * Impressive Graphics capability 

dum. : 4 INTSRAUPES АНЕ GEMEMATED ЗҮ 4 5522 TIMER ЇЧ SLOT $ * Below-the-line descenders and 

2005: 5 * WIEN AN INTERRUPT JCCURS THE DESIRED AD reverse video : : 

0002; ^ © CHANNEL 1% HEAD AND STORED [М THE STORAGE MAREA ARRAY. * Faster, enhanced disk opsrating 

00024 ? * ІР READY 15 0,ND READ CURS. system 

Lee ЖЕЛ-ТУ DMR X ұт DL SOSTA рага Ao Y UN 
` 3 24 К E E А А 

0000: 10 * PHEN THE XD DATA IS WRITTEN INTO ARRAY JNLY POR ‘Microsoft Basic at no extra 

0092: 11 * ГНЕ NUMBER OP CHARACTERS INDICATED AY THE PRETRIGSAR charge 

0090: 12 * AMDUNT. S 

0009: l1 * ONCE &LL THE DATA ІЗ COLLECTED, READY, TRIS AND AN INTERNAL o UPERBRAIN Il Jr. . . . $1,895 

nan"; 14 * SOFT COUNTER ARE 284080. THE TIMERI L[4TZARUPT 15 350K Disk—-64K БАМ 

0200: 15 * TUANED OFF TO ALLOW FAST USER THROUGHPUT 

nage: 1& * "COUNTI* INDICATES THE START PINT OF САТА SUPERBRAIN 11 QD. . . $2,275 

0000: 17 * EQUATES 700K Disk—64K RAM 

0000: 18 * INPUTS ARE: 

0000: 19 * READY INDICATES READY ГО START SUPERBRAIN II SD... $2,655 

pono: 20 * TRIG tNDIGATES TRIGGER LEVEL 1.5 MB Disk—84K RAM 

coon: 714  MAXCNT INDICATES PRETRIGGER LEVEL 

0009: 22% PICEA INDICATES TEMEAl LNTERRUDPE TIME 10 MB HARD DISK ,.. $2,995 

4009: 23 * FICHA НІ BYTE DP TIMER 1 (Includes Interface Cable) 

0000: 24 * POL INDICATES TRIGGER POLARITY List Cost 

5200: 25 * CHNL CHANNEL ОР A/D BDAAD TO READ 

0020: 26 * STARGRAPH . 54,890 S Call 

9000; 27 * JUS Pus ARE: includes 350K Disk—64K RAM. 

0000: 28 * READY INDICATES WHEN ALL DATA IS ZOLLEC TED Е T pe: 

0002: 29 * — ARRAY2 STORES THE 256 DATA BYTES COLLECTED mulates Tektronix"" 4010 

0000: 30 * Graphics Terminal, 

ее 2 nes 49! de ad Supports SAS-Graph and all 

сара; 33 TICL EQU 5С0р4 Tektronix Plat 10 Software 

CDOS: 34 ТІСН EQU 5С0р5 A ™ ftw 

Z0D8: 15 ACR EW 57008 All Micro Pro So are 

7DDD: 36 [FR EQ) $20пп 50% Off List 

CODE: 37 [ER EQU 52006 4 

20C0: 38 INTEN ЕО) 570 List Cost 

0040: 39 INTDIS ЕШ! 540 WordStar, ....$ 495 $ 257 

0000: , Pu н MailMerge ....S 150 $ 78 

4222» NEXT OHJECT PILE NAME IS ADCODE,.DBJ 

4000: 41 QRG 64000 CalcStar , .... S 295 $ 153 

4000:42 DO 41 42 START JMP INIT 4 Call for Similar Discounts on 

^ ^ a ES 4| ra Р IMP [INITZ2 ENTRY РЭТМТ MIT USED Other Micro Lines & Printers 

4005: 45 * USER ALTERABLE RUFFERS 

400%: 46 * 

4005; 47 READY DS 1 15390 READY INDICATOR a ТТВ 

4007: 4a a O-NOT READY,128- EADY ! | Hr 

4007: 49 TRIC 05 1 15191 THIGEARED INDICATOR 

4028: 50 à J=- NOT TRIGERRED,129, TRIGGEAED 

4008: 51 MAXEN? 05 16392 PAETRIGGEH AMOUNT d 

4007: 52 CHNL Du 1 16391 SLOT *159CHANNEL 

400%: $1 TRLVL DS 1 15394 TRIGGER LEVEL 0-255 

4008: 54 TICLA DS i 16295 TIMER VALUE 

4006: 5 TICH DS | 16196 TIMER VALUE HI 

400D: 56 % 

4000: 57 ARRAY2 DS 256 {6197 CRATES «та | 

&100: 5A = 

4400: 00 59 SAMPLE DFB 500 TEMP SAVE AREA POR SAMPLE = 

41дЕ:00 60 COUNT DFB $00 COUNT TO END OF SAMPLE 

410PF:00 $1 COUNT! DFS $00 16855 CYCLING LOOPTOUNTER " 

4110: 00 62 POL DFà $00 15656 TRIG POLARITY 90 Day Money Back тит, 

411: 63 = Je VE POL,580e -VE ІНІС 120 Day Extended Warranty 

4111200 ñA (NDI пра 500 15657 DiDICATES READY FOR TRIG 

4112: 00 55 IND2 оға 500 INTEAMAL AEADY [INDICATOR Ordering information: Money Or- 

4114: -- Wires Welcome. Personal or Com- 
« a я æ- 

Pa у Б —— — pany Checks, allow 15 days to 

4114: ВА YO (NTS3RV PAA GET X AND Y clear. Surface Freight Standard 

4115: 48 71 PH^ AND SAVE ON STACK F.0.B. Origin. Include your tele- 

4116: 98 72 rts АІС SAVED ІМ DDR 545 hone number, Na COD's, please. 

d Rd DD CÓ » d ТҰН GET FLAG Mee subject a 
. қ 

4liB:10 0) 75 ар. [NTH RETUAN t? NOP ТІМЕНІ INTZARAUP? ыра DEM rder desk hours 

4LED: OA 75 ASL А g 

411.20 03 77 BMI INT ІР TI41 CONT 

4120:4C C9 41 78 iNTMW ДАР RTII OTHERWISE RETURN CALL OR WRITE 

4123:4D 6460 79 INTX ба Тісі RESET TIMER FLAG 

4125: Bn 4 GET SA“PLE (214) 931-9069 

&125:AE 09 40 81 LDX ‘HNL GET CHANNEL 

412980 80 70 82 LDA 52090,Х СЕТ SAMPLE 

AY2CiEA 83 чор S M 

412D: EA 84 МОР 

41 2B: EA 85 ор WAIT FOR CONVEHSION ГО FINISH T TAR ICRO 

42Р: ЕА 85 NOP | 

4130:ЕА a^ Eu 16990 Dallas Parkway » Suite 151 

4131:8D 80 со BB LDA  $C030,X СЕРТ DATA T 

4134:8D 00 4l В9 STA SAMPLE SAVE POR LATER Dallas, Texas 75248 

4117; 9g * 

4137: 91 * SEE IF READY FOR DATA COLLECTION Wiss 4 o Meya Teabemek Мира pin etas 

4117:Ар 05 40 92 LD& READY : he mé ла таны 

Atama 01 93 ANE INTY CONT IF READY ы F ен Sees 


Listing 1 continued on page 524 
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CHOOSE... 


An Apple Desk 


А compact Bi-Level desk idea) far the Apple com- 
puter system. This 42” x 299%” desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot 10 accomodate a printer. ІН is 
shown here with the optional Carvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 527 x 29%” version of the Apple desk. 


A Universal Micro Desk 


The Universal Micro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings wilh 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


A Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60”, ar 72" desk 
madel in a variety of colors and wood tones. А 
custom rack is available for the Cromemco. 


A Printer Stand 


The Universal printer stand fits Ihe: 


Centronics 700" s Diablo 1600's & 2300's 


Dec LA 34 T.I. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 


Delivery in days on most styles in stock. Dealers 
inquiries inviled. 


ЕСЕСТИОРЛС SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenua 


Carson, California 90746 
Telephone: (213)53B-9601 
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4192:47 C9 41 


40 PF; 

11 3Pz 

àL37? : AD 
4143;ғ0 
4144; 

4144:An 
$147:D0 
4149: 

4149140 
4147: ЗП 
414E:AD 
PERS d^ 
41531:AD 
4155:CD 
4159:90 
41558:A9 
4150:8D 
4150;4C 
1151:^D 
4156:7D 
4159:90 
AL58:42 
415E: 

ALSE:AD 
4171716 
4171:4D 
4178120 
4129:90 
4178:42 
ALTE: 4D 
4131:CD 
4184:90 
4195:43 
41683: BD 
ALAA; 47 
AlBE:AD 
4191:CD 
4194:90 
4195:А9 
4198: AD 
419B:9D 
419E:8D 
41i: 8D 
4іл4: 9р 
ELTER T) 
4119: 3D 
ALAC: dc 
ЯДАҒ: EE 
4143;Ар 
4145:А8 
41486: oD 
4149: 90 
1140:49 
4140: 8D 
A1C0: AD 
41:2 1: 99 
4126:ЕЕ 
4159: 68 
41CÀ :A8 
41CB:58 
41CC:AA 
41CD:A5 
ӚЛСР: 40 
4120: 

4100: 78 
4101:49 
4153: AD 
4106:4А9 
4106: BD 
4lu8;:49 
4100: BD 
41Е0: 8D 
41283:8D 
41£6: 85D 
4129:А9 
4178:13 
$1£C; ED 
4IZF:B8D 
41F2: 

4172:A9 
4124: BD 
4118£7:^4D 
4| F5: 3D 
41FD: AD 
4200: 4D 


4203:А9: 


4205: 80 
4208: DÅ 
4209: 58 
АЛПА: KO 


ажа SUCCESSPUL 


ACR 


INT 


INT 


Tic 


OB 
X 


HA 


TRLVL 


4 


45 


AL 


COUNTI 
IND? 
INTOLA 


1М1015 


HAXHI 
RTII 


Listing 1 continued: 


94 ІЯР ATIE BTHENMISE ЕХІР 
95 á 
9б * CHECK ІР INTERNALLY READY 
97 [MTY СПА  IND2 
53 BEG (что? Jus I STARE MORE IF NOT 
ag * ZHETZX ІР SIGNAL TRIGERMRED 
too LDA TRIG 
101 SME 14701 STRE DATA IF TAIG 
102 * 3EE ІР READY FOR TRIG 
103 LOA INDI 
104 AMI [Tor JUMP ІР READY 
105 LDA PSL CHECK POLARITY 
106 EO [NTÓU JJMP {Ё «VE 
107 LOA SAMPLE CHECK FOR [NPP > PRIG 
198 CMP ГМ 
108 ӘСІ INTO? 
110 INTOA LDA 1539 
111 STA INDI SET UP {NDICATAR 
112 3ЧР  [NTO02 
113 INTÓA LIA SAMPLE 
114 СМР  PALVL 
115 ӨССЕ INTOA CHECK POR INPP«TRIG 
116 42 INTO2 OTHERWISE ZOMTINUE 
117 * CHECK fRIGGER LEVEL 
118 tNTOC LDA POL CHECK POL 
119 BPL [NTOD J4P ЇР «vf 
120 LOA SAMPLE 
121 CMP ГЕСИ. CHECK POR -VE MAIG 
122 ace  IHTOE JUMP ІР ТИІС 
123 ІР INTO2 
124 tNTOD LDA SAMPLE THECK FOR *VE TRIG 
125 TMP IRLVL 
126 acc  IHTO2 JUMP ІР NOT TAIG 
127 ІМГОЕ LDA #590 
128 STA TAIG INDICATE TRIGGERED 
129 IMP  IHTO2 
130 INTOL LDA COUNT 
131 ПАР MAXON] 
132 ВСС INTOLA JUMP IP PRETRIG ПОМЕ 
133 LDA 010 
114 STA TRIG ZERO BUPFFERS 
135 STA READY 
135 STA COUNT 
137 STA (Nol 
138 STA  IND2 
139 LOA HENTDIS 
140 STA IER DISABLE INTZARUPTS 
141 JSP ATII 
142 INTOI^ ІМС COUHT POINT TO НЕХТ STORE LOCATION 
143 INTO2 LDA COUNT] 
144 PAY 
145 Сыр  *AXCHT 
145 acc  INTOJ JUMP ІР NOT £HOUGH 
147 LDA |590 
148 STA IND? SET SET UP INDICATOR 
1- INr01 LDA SAMPLE GET SAMPLE 
1 STA  ARRAY2,Y SAVE DATA IN ARRAY 
151 INC COUNT) INC STORE POIMTZR 
{52 arti PLA 
153 TAY RESTORE REGISTERS 
154 PLA 
155 РАХ 
156 LDA 645 RESTORE АСС 
157 RTI 
158 * 
159 INIT SEI 
160 LDA  E&«INTSRY 
151 STA  IRQAH SET UP IiHTCRRUPT VECTOR 
1h32 LDA  P»INTSRV 
163 STA  IRQAL 
164 LDA 40 SET UP USER BUPPEAS 
LAS STA READY 
LAK STA COUNT) 
167 STA COUNT 
158 STA TAIG 
169 INIT? LDA вао 
179 GL 
1% SEC ҸАХСНГ 
172 STA  MAXCHI SAVE INVERTED PRETRIG 
171 * 
174 LDA 4560 SET UP ACH 
175 STA ACR 
176 LOA ТІСІ SET UP TIMER 1 
173 STA ТІСІ, 
17H LDA TICHA 
179 ST^ TICH 
180 LOA  $INTZN ENABLE IMTERRUPTS 
181 STA IER 
182 ccn 
183 CLI 
184 RTS 
ASSEMBLY: NO ERRORS 
4000 ARRAY? 4009 CHNL ALOE COUNT 
CODE IEA CODD [FR 4111 INDI 
41E9 INIT2 4190 INIT 41BE INTO 
4182 ТЧТО2 4160 INTO3 4158 INTOA 
815Е INTOC 417E INTOD 4185 IMTUE 
ей [HTEN 4114 [NTSRV 4120 TNTW 
4138 INTY ОЗЕР IRQSA DIFE ІНОМ), 
4008 MAXCNT 4110 PDL 4006 READY 
4100 SAMPLE 74000 START cops TICH 
C004 тісі, 4008 ТЇСТА $007 TRIG 


Circle 331 on inquiry card. 


Listing 1 continued: 
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5 , 
40 ІЧТ215 CQ INTEN SUPE тапа! DIEF [ROAA { ll f MTI l t 
74009 STAAT 4005 READY 4007 TRIG ANOA MAXCNT а OT S a e 
4099 CANE 400A TRLVL 4008 Тісі пс TICHA ә & 
ARRAY2 4100 SAMPLE 410Е COUNT 4lnF CONTI 
Un ro Aes YE price reductions. 
4114 tuTSUV 4120 ENT 4121 UNTX ALIF INTY 
[e INT OA 4153 (NToa 415Е INTOZ 417€ INTOO 
15 INTOE 418Е INTO SNF INTDIA 4182 INTO2 
4120 ENTOT 4199 ятї1 ALDO INIT 4159 INIT2 Ask about aur” СЕР” discounts. 
CDOS тісі, coos rich C009 ACR СООО [FR VISA and MasterCard orders accepted. 
CüDE [ER 
Listing Іс VIDEO TERMINALS RI! 
0000: l LST WN 
0000: 2% PHIS PROGRAM USES THE APPLESOPT HIGH VT IEX Personal Computing бойон d 1585 
8000: 1 * RESOLUTION GRAPHIC SURROUPINES TI DISPLAY VT101 DECscope 
don: 4 * СНЕ OUTPUT OF THE QETOADING STAGE ПР THE SCOPE РЯООНА4 DES inan RM 
0055; 5 а THE (MPJT3 TO CHIS PROGRAM ARE: VT132 DEC ре... -еенетекыненым 
0800: g. L, AARAY2-CHE ARRAY IN WHICH [HE A/O DATA 15 STORED ъсоре беріс Маманнан 
0000: 25 BY THE INTEMRUPP SERVICE S4UTINE ADM ҘА (dumb terminal аена 
6000: 8 2. COUNTI-THE OFFSET INTO ARRAY? POIMTIMG f^? THE ADM 5 [dumb with visual attributes) 
0009: 4: FIRST BYTE OF THE LAST RECORDUMG ADM 31 (two page buffer) ................ 
0009: 10 * РНЕ DUTPITS ARE: ADM 71 [full editing/visual attributes} 
0800: іі * 1, ARRAY2-THE 252 VALUES ОҒ ABRAY2 MAË SCALED TO FIT THE 140 HUSH ADM 32 (ergonomic ADM 31)........... 
0000: 12 * H2" SCREEN 1. ADM 36 (DEC system terminal]... 
0000: ty" 3. ARHAYL-\ SORTED ARRAY ЭР ARASY2 VALUES SORTED ADM 42 (8-рәде buffer available)... 
0000: 14 ' FOR VERTICAL DISPLAY ON CHE 297X150 HI IES SCREEN 1 ТІ 840 (high performance, қымтай === 
0000: 15 ^ 3. A DISPLAY DF THE RECORDED DATA ON THE APPLE SCREEN Hazeltine Esprit............... 575 
0202; 15 * Hazeliine Executive 80 Model 20 .. 
0000: 17 * SEMERAL EQUATES Hazeltine Executive 80 Model 30 ,..... 
0000: 18 * Hazeltine 1500 (dumb terminal} sese 
Н - i ы ЧЕ 
£53A: 21 HLEN EQ РУЗА LINZ WRITE — VT 125 [DEC ReGIS firmware) 
P457: 22 HPLOT EQU 9Ғғ457 а А lle УТ 100 [Tektronix 4010 emulation! 
9084: 23 SETHTOL ZOU 5Е4 ^OLOUR BYTE LOCATION ADM 3A (Tektronix 4010 emulation) 
à ADM 5 (ie kuronix 4010 emulation 
an 53 „ “Чен тт ит йы МТ 100 w/TI 810 piot. {Tektronix emu) 5920 
4009: 47 ARRAY? ЕО) 56000 300 BAUD TELEPRINTERS 
419Р: 28 сосінті ЕО) $410F 
6009: 29 * LA JAAA DECveriter IV uuu, 1095 
0020: зо * Diablo 630 НО (letter quality)... 2295 
0000: 31 * START OF PROGRAM Diablo 630 KSR (letter quality). 2695 
08020: 32 * ТІ 743 (portable thermal printer)... 1180 
ж---- NEXT OBJECT FILE NAME Із TRATE.08JD ТІ 745 IporL/builr-in coupler)... 1465 
5001: 33 ана 55090 T! 765 {рап /bubblie/b-i coupler)... 2595 
5600:42 07 51 34 I4P START . 
5001: 35 * USER c ын Р 600 BAUD TELEPRINTERS 
5001: 00 3h ZTA DFA 500 X CODAD COUNTER 
5004300 37 Ст! Эта 500 INPUT DATA INDEX Epson MX-BU, ылыы. 645 
5005: РЕ 38 ARRAYI OFS $FE SAVE ARSA РОА OLD DATA ТІ 825 KSA impact, „аен 1570 
5006: 39 DS 255 TI 825 KSR nkg. нинен Cree hee Pee Peds dicte 1795 
5105: 00 40 оцта] DPA 600 SEY OUTPUT 
5106: 00 4l JUTA оға 500 INPUT FO DIVIDE 1200 BAUD TELEPRINTERS 
5107:AD OF 41 42 START LDA COUATI GET бата INDEX Epson МХ-109.......................22ə. 
5104180. 04 51 43 STA СТКІ SAVE FOR INDEXING DATA LA 120 RA [recaive only)... 
5100:А0 05 50 44 LOA  ARBAYI LA 120 AA DECwriter Hl... ou 
$110:C8 ЕР 45 CMP ФЕР CHECK FOR FIRST TIME THRU LA 100 RO iuter printer... 
5112:Р0 22 as SEQ CLR IF aYTE @FF,CLEAA LA 12-A (port. imodemfcoupler},...... 
Sli4:49 29 47 5Т1 LDA "20 ТІ 783 {portable thermal printer)... 
5£115:30 031 53 484 STA CTR ZERO 2OUNFZR ТІ 785 (роге Лица couptert.......... 
5119:20 80 51 49 ISR CAL АБЛИЗТ INPI? DATA ТІ 787 (port./internai modem! 
511C:20 43 51 50 LOOP JSR ERASE EQASE OLD LONE TI 810 ВО impaet ... een 
511P:20 60 51 5l JSR ORAM DRAWN NEW LENE SEG TI 810 RO ОК у nec райы алайна» 
5122:Ар 01 50 52 LDA CTA GET SUTPUT PTR ТІ 820 RO inmyract eese. 
5125:29 ЕР 53 CMP 1255 ІР NOT POINTING TO LAST BYTZ b.Lo- aseran 
6127:90 РЗ 54 Bcc LOOP LOOP ТІ 820 КЕН impact ........................ 
5129:AE 04 50 55 RTSI сох ст! INCA POINT ТІ 820 КЕН ркв..;.......................,.. 
SIXAC 03 51 56 LOY CTA GET OLD DATA POINTER Lear Siegler 310 ballastic ................... 
$1280:8D 00 40 57 LDA  ARRAY2,X 
5132:99 05 52 58 STA АВИАУ1,Ұ 2400 BAUD 
E эй 6f P TOUS nm Р Darapeoducis М 200 (2400 baud) ...... 
5136:42 FF бі CLR LÜX "SPP SET UP LOOP COUNT DATAPRODUCTS LINEPRINTERS 
5133:49 00 А2 LDA 300 : 
5134:90 05 50 43 CLRLP STA ARRAY1,% ZERO ARRAY B 300 (300 Ipm Band Printer]............ 2455 
&110 B 600 (G00 ipm Band Ргіптегі.........,. 5330 
:СА 64 DEX PJT TO NEXT LOCATION B 1000 (10001 | 
513Е:00 FA 65 BNE CLRLP pm Band Ргіптег)........ 11330 
5440:42 14 51 56 14Р STI RETURN TO MAIN LINE ВР 1500 (1500 ipm Band Ргітсег)......, 18700 
5143: 67 * ERASE OLD LINE (Controllers available for most minis & micros) 
5143:A9 7? 68 ERASE CDA #127 SET WHITE ACOUSTIC COUPLERS 
5145:35 БА 69 STA SETMCOL 
8147:A4E 07 50 70 LDX CIR А/1 A242-A (300 baud orig.) ............. 242 
Si4k:A0 ОП 71 LDY #500 ZEAN Y REG Ald 247 (300 baud пагш.}.......... 315 
5147.80 05 50 72 LDA  ARRBAYl,X SET DATA Vadic VA 3413 (300/1200 orig.) ....... 845 
5149:20 57 P4 73 JSR  HPLOT 
$152:AE 03 50 M Lox Ста MODEMS 
5155:£8 75 INX POINT TO NEXT DATA POINT СОС 103A3 (300 baud Bell) ....... 
5156:8C 05 50 7Б LOY ARRAYI,X GET DATA GDC 2025/Т (1200 haud Bell)............ 
5159:8A 7? THA VA 3213 (Bell 212A comp.) ............. 
$155:A2 ng 378 Lox 130 ZENO X AEG VA 3451 (orig./ans. triple modern) 
5182:20 3А F5 79 тай  HLIN DRAW LINE RTS МА 3455 11200 baud F^ sn 
$15P:6Q0 80 RTS VA 2450 ( Bell 201 camp.) ....,.......... 
5150: 81 * DRAJ NEW LINE VA 103 1300 baud modemphone), 
5150:А9 00 82 DRAW LDA 10 SET BLACK . "s 
5152:85 £4 83 STA  SETHCOL Pleme call for quotation, 
$154;AE (M 50 84 LOX CTRI 
5157;AC 01 S0 85 LDY CTR READY TO SAVE NEW AS OLA 
5164:90 00 40 86 LDA АННАҰ2,5 SET WEW DATA e 
5150:99 05 50 а? STA ARRAYI,Y STORE 4S OLD 
5170:40 00 83 Loy #00 : 
51 7?2:4g 01 50 A9 LDX CTR GET CURRENT P25 systems corp. 
5175:20 57 FS 90 158  HPL2P 
$178:EE 04 $0 91 іне CTRL POINT ҒО NEXT INPUT ЗУГЕ Applications Specialists & Distributors 
5178:АЕ 04 50 92 LDX CTR1 POINT TO NEXT ЗҮГЕ Com rmina 
517Е:89С 00 49 91 LDY A^RRAY2,X СЕТ NEXT DATS puter Te ls, Peripherals & Systems 
5181:EE 03 57 94 (NC СТН P3IMT ҒО NEXT POSITION New York: 
$184:AD 0) 50 Hi LBA CTR GET X COORD 516/621-6200, 212 /167-0677, 518/449-5959 
5137:42 00 9 Lex pno t » 
5189:20 ЗА PS 97 358 НЧ Outside N. Y.S.: 800/645-6530 
518С160 98 RTS New Jersey; 201/227-5552 
5180: 99 » CALZULATE 159-J9*(INPJT DATY] 17 


Ohio: 216/464-6688 
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Listing 1 continued: 


5180: 100 * SCALING FOR THE DISPLAY 

5190; 101 CAL EQ) * 

5180:АЕ O4 50 102 LOX CTR] POINT ЕЗ START ОР INPJT DATA 
$190:A0 00 103 LOY #500 LIOP 255 TIMES 
51892:8D OD 4D 104 LOUDPI LDA  ARHAY2,X SET DATS 

5199: 0 05 51 105 STA — QUTA BET UP POR СА 
$198:20 C9 51 106 JSR ПІУІЗ DEY $Y 11 

5198:270 B9 51 107 J5R  MULTS MULT RESULT JY 3 
619Е:20 ЕЗ 51 108 JSR DIVI 

51A1:AD 06 St 109 LOA OUTA GET «EXA'NDER 
5144509 07 110 СИР pn? 

S144:90 01 ІШ асс  CALZI1 

SIXH:EE 05 51 112 INC пут! INCR OUTPUT 

S1AB: 30 113 CALS 1 «ЕС 

514C:A9 OF 114 LOA 1159 SUM TRACT RESULT FROM 159 
51ҺЕ:Ер 05 51 115 SBC OUTLI 

5181:9D 00 4D |165 STA ARAAY2, x 

Sla4:€8 117 Імх 

518%: BB 114 DEY 

5186:D0 DA 119 ANE LIOFI LOOP 255 PINES 
5198: 60 120 ATS 

5189: 98 121 “SULTS тұл 

51484 : 48 122 PHA SAVE ҮН STACK 
5188:ÀQ0 03 122 Loy 107 SET UP СЗОР COUNT 
518D:0E 05 51 124 чит ASL 0ТЕ! MULT AY 2 

$1CO: OE 06 51 125 ASL ОЧТА SULT BY 7 

51C3: 8B L 26 DEY DECR [ЛОР COUNT 
5124:00 F? Var ВНЕ  MV*ULTL 

51С6: 68 128 FLA GET ¥ 

SicT AB 129 TAY RESTORE 

5169: 60 130 RTS 

5109: 131 * OiVIDE НҮ 13 

5109:49 00 132 DIV11i LOA 4100 ZERO RESULT 

1С8: 80 05 51 133 STA OUTLI 

$S1CE:AD 05 51 134 LDA OUTS GET OiVIDEND 
5101:С9 82 135 CMP #130 COMPARE AGAINST 10911 
510 1:90 o£ 136 Bee DIVI %ЖЫР ІР 4110 
5105:45 06 51 137 LOA OUT 

5108: 36 138 SEC 

5109:Е9 82 139 59С #130 SUJTMATZT 130 FROM INPT 
5106:30 05 51 140 St& OUTA 

5ІЕ:А9 3A l4i л po 

$1E0:BD 05 51 142 STA  DUTLI SAVE PART OF RESULT 
5123: 58 141 0171 T YÀ 

5124: 4B 144 PHA 

BLES:A40 00 145 LOY $00 

51Е7; 38 146 OTY? SEC 

&5IEB:AD 06 5} 147 LDA DOUTA GET INPUT 

51Ей:09 ОО 148 ЭР FLG СНЕСЕ ҒҒ ФШҮТГрЕНО TO) SMALL 
BLED: 90 08 149 gcc руз EXIT IF DL V«11 
5LEF:E9 OD 150 Sac нз 

5ІРІ:8П Q^ 5} 151 STA ОТА 

5lF4:CH 152 IY 

51P5:10 FO 153 Ер, Oly? ALWAYS JUMP 

51Р7:98 154 DiV3 T YA 

5178: 18 155 сис 

5129: 60 05 51 156 ADZ  OUTL) ADD LOOP COUNT TD RESULT 
БРЕС: Во 05 St 157 STA  OUTLI SAVE RESULT 

51РҒ: 6a 158 PLA RESTORE Y REG 
5200: A8 159 TAY 

5201: 60 150 ats 

5204: 161 LST On 


eee SUCCESSFUL ASSEMBLY: МП ERRORS 


5005 ARRAYI 4000 ARRAY? 


5136 CLR 5134 CLRLP 
5004 CTR) 5183 OI VI 
5197 DIV 5160 ORAW 
Fas? HPLOT 5192 LOOP] 
$18D мит 5106 OUTA 
E4 SETHCOL 5114 5871 


language routines for interrupt han- 
dling and graphics display functions, 
respectively. 

The Adcode program has two en- 
try points. You call the routine com- 
mencing at the label Start to initialize 
buffers used by the interrupt subrou- 
tine and set up the interrupt vector 
and all registers controlling the opera- 
tion of timer 1. The label Intserv in- 
dicates the start of the interrupt- 
service routine. This is the point to 
which program control eventually 
passes when an interrupt occurs. А 
flowchart for this program is shown 
in figure 3; key labels are indicated. 

The overall purpose of Adcode is 
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$148 CALCL 5190 CALC 
410° COUNTI 5091 CTA 
51C9 DIV13 SLE? ОГУЗ 
5141 ERASE F524 HLN 
511С LOOP 5139 мига 
5108 OUTLI 75129 RTS1 
5107 START 


to read converted analog data апа 
store it in a 256-byte array (Array2), 
Start of the data-record period is in- 
dicated by the Ready indicator byte. 
Once this byte is set to hexadecimal 
80, the interrupt routine will store 
converted data in Array2 on future 
interrupts until the input signal 
satisfies the trigger requirements, 
When the trigger occurs, more data is 
stored in the array to allow display of 
the data following the trigger. This is 
done by collecting a number of data 
points equal to 256 minus the pretrig- 
ger count. 

This interrupt-service routine 
allows a maximum sampling rate of 


approximately 8 kilohertz (kHz), 
which leaves about 50 percent of the 
processor time for execution of the 
Scope program. 

Scope is ап Applesoft BASIC pro- 
gram that provides a method for 
altering the controls of the display. It 
provides for input of certain func- 
tions by way of single-letter com- 
mands: 


T: (sweep-time setting) indicates the 
number of milliseconds (ms) per 
horizontal display division; 
ranges from 2.5 to 1000 ms/divi- 
sion. 

P: (pretrigger amount) a number be- 
tween 0 and 255 that indicates the 
number of samples to be displayed 
before the trigger event occurs. 

L: (level and slope) a number be- 
tween 1 and 254 that indicates the 
level and slope at which the trig- 
ger occurs (the slope is either + or 
-, to indicate which way the іп- 
put singal should pass through the 
level to indicate a trigger), 

S: (settings) a display of the present 
sweep time, pretrigger amount, 
trigger level, and polarity. 

H: (help) provides a list of commands 

and a brief description of each. 

(run) starts the recording process. 

M: (mode) allows the selection of a 

variety of triggering modes, in- 

cluding continuous, automatic, 
and single sweep. (Continuous 
mode will display the contents of 
the storage buffer as it is filled; no 
attempt is made to trigger on the 
input signal. Automatic mode will 
attempt to trigger on the input 
signal and display the data using 
the pretrigger information; once 
another trigger occurs, the process 
is automatically repeated. In the 
single-sweep mode, only one trig- 
gered recording of the input data 
will be made and displayed; the 
program then returns to input 
command mode.) 

(channel) allows the user to 

change the selection of the input 

A/D channel for recording; the 

user can select from channels 0 to 

15. 

E: (end) will end execution of the 
Scope program, returning control 
to the Applesoft monitor. 


2. 


^ 


6522 

INTSRY 
SAVE 
REGISTERS 
READ A/D 
CHANNEL 


INTX 


SAVE DATA 


FOR LATER 
IN SAMPLE 


READY ND 


Г 
| POST и 
TRIGGER 
COUNT F 
E "4 
.] 


NO 


INTOIA 


INCREMENT POST 
TRIGGER COUNT 


{1401 INDICATES THAT 
INPUT HAS BEEN BELOW 


(IND2 INDICATES 
THAT ENOUGH PRE- 
TRIGGER OATA HAS 
BEEN STORED) 


OR ABOVE TRIGGER Y 

LEVEL DEPENDING ON - 2ERO 

SLOPE! INDICATORS 
YES NO 

INTOC 


POL ARITY 
POSITIVE 
в 


POLARITY YES 


POSITIVE 
2 


E 

SAMPLE 

* TRIGGER 

LEVEL 
> 


IS 

SAMPLE 
< TRIGGER 
LEVEL 
б 


€ TRIGGER 
LEVEL 
ә 


* TRIGGER 
LEVEL 
e 


SET TRIGGER | SET IND] 
INDICATOR INDICATOR 


INTO2 


YES 


POINTER 
<PRETRIG 


P 
NO RESTORE 
REGISTERS 
SET INO2 


INTO3 
SAVE SAMPLE 


INDEXED USING 
STORE POINTER 


INCREMENT 
STORE POINTER 


Figure 3; Flowchart of the interrupt-service routine within Adcode (see listing 1b). This routine stores data in Array2 until the trigger 
conditions are met and the post-trigger samples are accumulated, 
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м2 


Figure 4: Examples of printed output of the Scope program (the same image is seen оп 
the Apple I's screen). The vertical divisions along the left side of the display represent 1 
volt per division, The horizontal scale is indicated on the text line of the display. 
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When the RUN command is given 
and automatic mode has been 
selected, the timer is set and enabled, 
and the message WAITING FOR 
TRIGGER appears on the screen. 
The ready indicator is also set, allow- 
ing the Intserv routine to start storing 
converted data and look for a trigger 
at the appropriate time. If, during the 
recording process, any key of the 
Apple keyboard is depressed, control 
is passed back to the command por- 
tion of the program to allow decoding 
of the character entered. When the 
recording cycle is finished, the ready 
indicator is reset, and the message 

DISPLAYING SWEEP = xx is dis- 
played on the video display. The 
number xx is the horizontal time-scale 
factor in milliseconds per division. 
Control now passes to the Trace sub- 
routine. 

The other commands are processed 
in a straightforward fashion. The first 
action performed by the Trace sub- 
routine is scaling of the input data for 
display within the 160 vertical divi- 
sions of the Apple's screen. Since the 
data can have one of 256 levels and 
the display screen is only 160 pixels 
high, the input data must be appro- 
priately scaled for display. The Trace 
program uses two 256-byte data buf- 
fers, one containing the data just 
recorded and the other containing the 
data last displayed. Applesoft graph- 
ics subroutines are called to erase the 
old data on the screen and display the 
newly acquired data on a point-by- 
point basis. Once all 255 lines have 
been drawn on the screen, contro} 
passes back to the Scope control pro- 
gram. 

It is possible to write an Applesoft 
BASIC program to scale and display 
the data; however, display of a single 
trace would take several seconds. 
This assembly-language version takes 
less than a second to trace the stored 
waveform on the Apple’s monitor, 


Application 

The Apple II storage oscilloscope is 
best suited for display of low-fre- 
quency, transient signals. To use the 
program, simply enter RUN 
SCOPE. Scope will be loaded and it, 
in turn, will load the object files for 
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The MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre- 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high level lan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 412" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two paralle! 
ports, plus a varlety of other features. Us- 
ing a powerful Z8 microcomputer chip and 
26132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletaly self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

Тһе price, in single quantity, a tiny $795. ° 
Optionai power supply 
(+ 5, + 12 and - 12V) $35. 


Please include $4for shipping and handling. «Consumes only 11? WATTS at +5, + 12 


“бай! Micromint for quantity pricing 


28 MICROCOMPUTER 
«Ол board tiny BASIC interpreter. 
e Parallel and serial 1/0 ports. 
«6 Interrupts. 
RS-232 CONNECTOR 
e Just attach a CRT terminal and Immediately write 
contro! programs in BASIC. 
4K BYTES OF RAM 
26132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 
e 110-9600 BPS. 
FULLY EXPANDABLE 
• Data and address buses available for 124K memory 
and /О expansion, 
* 2 onboard parallel ports. 
«7.37 28MHZ crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 
*«4K RAM, 2716 ог 2732 EPROM operation. 
LOW POWER 


To Order: 
Call Toll Free 
1-800-645-3479 


For Information Call 
1-516-374-6793 


MICROMINT INC. 
917 Midway 
Woodmere, N.Y. 11598 


eS 


and -12V (optional power supply available). 


Micromint will put both a 


computer development system 
and an OEM dedicated controller 
in the palm of your hand 


for only $195. 


fae 


= Circle 307 on inquiry card. 
-As featured in Byte Magazine, July, August, 1981. 


Zü is a trademark ої Zilog inc. 


Listing 2: Sample execution of the Scope 
program. 


JRUN SCOPE 

SLOT NUMBER FOR A/D 4 
RECORDING CHANMEL 1 
INPUT COMMAND 


P 

PRETRIGOER- 110 

INPUT COnMAND 

L 

TRIGGER LEVEL )55 
POLARITY! + f -)5- 
INPUT COMMAND 


1 

GREEP TIME 3 
INPUT COMMAND 
H 


HaHELP.TaGHEEP TINE,;PaPRETHIGOER 
L*LEUEL.S"SETTINGS, R*» RECORD 
FisFiQDE 
Т.Р, „М ARE FOLLOWED BY ARGUEMENT I«EGUEST 
ENTER 2.5 ТО 1000 FOR T 

0 TO 255 FOR P 

5, C. OF а FOR M 

| TO 254 FOR L 

FOLLOWED BY + OR - FOR SLOPE 

INPUT COMMAND 
h 


SINGLE 5. CONTINUOUS С, AUTO A А 
InPUT COMMAND 

5 

SWEEP: a 

PRETRIG= 119 

YwIG LVLa 165 де 
INPUT COMMAND 

к 

WAITING FOR IRIGGER 

DISPLAYING. SWEEP З 


the two 6502 assembly-language pro- 
grams, Adcode and Trace. Listing 2 
shows a sample run of the Scope pro- 
gram, Examples of the display are 
shown in figure 4. 


Further Improvements 

The major advantage of the system 
is the software triggering. You can 
make trigger-point determination as 
complex as necessary. It is possible, 
for instance, to arrange a trigger at a 
sudden peak or trough of the input 
signal simply by saving two previous 
samples and indicating a trigger when 
the last data point is larger or smaller 
than the present sample and the sec- 
ond-to-last point, With some soft- 
ware changes, you can also store 
more than 256 bytes of information, 
allowing display of data long before 
or long after the trigger event. How- 
ever, increasing the complexity of the 
interrupt-service routine may mean 
increasing its execution time, which 
will decrease the maximum sampling 
rate possible. 

Data can be written to disk or tape 
for later recall, display, or analysis by 
special routines (e.g., spectral 
analysis). You can get a multitrace 
facility by altering Adcode and Trace 
to handle multiplexing of input data 


and displaying multiple lines. 

To improve the vertical resolution 
of the scope display, the time and 
voltage axes can be interchanged. 
This will provide a total potential 
vertical resolution of 280 pixels 
(although only 256 points will be 
used), but only 192 sample points can 
be displayed at a time using high-res- 
olution graphics page 2. 


Conclusion 

The program and hardware de- 
scribed above will convert an Apple 
П computer into a digital storage 
oscilloscope. This system provides a 
scope useful for capturing low-fre- 
quency, transient signals (maximum 
sampling rate of 8 kHz), Higher- 
frequency periodic signals can be 
displayed; however, the input-fre- 
quency range must be known before 
recording the signal. Many changes 
are possible using the present pro- 
gram structure to tailor the instru- 
ment to a user's particular need. Ш 


VEYTEC, INC. 
AUTHORIZED DIABLO DISTRIBUTOR 


“NEW” DIABLO 620 SPI PRINTERS 
RECEIVE ONLY 


STANDARD RS-252C 
(Pictured Below) 


$1150 


DIABLO 650 PRINTERS 
STANDARD R102 SERIAL RO $1995 
STANDARD К104 SERIAL RO 
(Includes Word Processing Opt) $2170 
STANDARD K104 SERIAL KSR 
(Includes Word Processing Opt) $2570 

DIABLO 650 АРІ PRINTERS 
RECEIVE ONLY 
STANDARD IEEE INTERFACE 51750 
CENTRONICS PARALLEL INTERFACE $1750 
STANDARD RS-232C $1750 
DIABLO PRINTWHEELS 
PLASTIC $ 5.90 ea 
US 88 CHARACTER METAL $42.00 ea 
US 36 CHARACTER METAL $48.00 ea TT 
DIABLO RIBBONS (1-12 Doren} (13-36 Dozen] DIABLO RIBBONS (1-12 Dozen) [13-36 Dozen) 

301980-04  HYTYPE Il $4.00 ea $3.75 ea 38002 HYTYPE | M/S $35.50 ea $3.10 ea 
40980 НҮТҮРЕ Il $4.00ea — 53.75ea 8R1077 UNIVERSAL $6.30ea %5.50са 
38000 HYTYPE 1 $3.50 ea $5.10 ea 24650-02 MATRIX $7.75 еа 57.00 ea 
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Software Review 


Pickles & Trout CP/M 
for the TRS-80 Model II 


Hal Smith 
Smith Micro Enterprises 


POB 439 


Monett, MO 65708 


Pickles & Trout has come up with an implementation 
of CP/M for the TRS-80 that leaves all others far behind. 
Our firm purchased a Model II because of its local service 
availability. We quickly found that TRSDOS (the stan- 
dard operating system for the Model II) was not adequate 
for our needs. Looking for an alternative, we discovered 
Pickles & Trout CP/M 2.2, an adaptation of Digital 
Research's CP/M for the TRS-80 Model II. (For a com- 
parison of TRSDOS vs. CP/M features, see table 1.) 


Documentation 

The package comes with the usual seven manuals from 
Digital Research Corporation as well as Pickles & Trout's 
own 150-page manual, which is concise and well written. 
(At this writing, Pickles & Trout is preparing a new 
manual.) All of the major stumbling blocks of getting a 
CP/M-based system started up are covered in Pickles & 
Trout's manual. It also provides useful examples of actual 
programs. 

[n the area of user interface with CP/M, the Pickles & 
Trout manual is fairly complete and refers those who 
need more information to the appropriate section of the 
Digital Research manuals. As well, the Pickles & Trout 
manual explains the exact function of each peripheral 
device and specifies the control codes that operate the 
screen functions, the characters that the keyboard sends, 
the details of the serial port drivers, and the Centronics 
parallel port drivers. 

The concern that Pickles & Trout has for the 
new CP/M user is obvious. The section "Getting on the 
Air" (i.e., getting started) takes the first-time user from 
turning the computer on to making a working master 
system disk. Pickles & Trout manuals are a joy to read. 


At a Glance 


Name 
Pickles & Trout CP/M 2.2 for the TRS-80 Model |! 


Type | 
CP/M operating system 


Manufacturer 
Pickles & Trout 
POB 1205 
Goleta, CA 93116 
|805) 685-4641 


Price 

Standard version $185 
Double-sided version $220 
Cameo hard-disk version $250 
Corvus hard-disk version $250 


Manuals only $ 35 
[cost may be applied to purchase of Pickles & Trout 
CP/M 2.2 for a 6-month period) 


Format 
B-inch disk, soft sector 


Language 
280 апа 8080 assembly 


Computer 
Radio Shack TRS-BO Mode! Il, 32 or 64K bytes of memory 


Documentation 
Standard 7 CP/M manuals; more than 150 pages of bound 


| manual and supplements from Pickles & Trout 


Audlence 
TRS-80 Model ll CP/M users 
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They explain the underlying concepts in terms that the Hardware Options 
beginning user can understand, but with enough detail so Pickles & Trout has provided some things that Tandy 


that the sophisticated user can use the full features and did not. Ап option (at $175) is a board called the ССВ-І, 


functions of the Model JI. 


Pickles & Trout 
TRSDOS 2.0a CP/M version 2,2 


AGAIN nona 
ANALYZE STAT 


APPEND PIP 


ATTRIB STAT 
AUTO AUTOEXEC 
BUILD ED 


CLEAR nona 


CLOCK various TIME functions 


CLS none 


PIP, FASTCOPY 
none 


various DATE functions 


DDT 
SUBMIT, XSUB 
Control-P 


SAVE 
none 
none 


SETMISC 
STAT 
none 


PIP 
Controle 
ERA 


none 
TYPE, DUMP 
DDT 


PIP, FASTCOPY 
none 
TYPE, PIP 


none 
ERA 
RECEIVE PiP 


RENAME REN 
RESET none 
SCREEN none 


SETCOM SETUP 
SPOOL DESPOOL 


STATUS none 


TIME various TIME functions 
T none 
VERIFY none 


Notes 


Comments 


partial equivalent 
(note 1) 


ED more powartul 
than BUILD 


printer echoes 


display 


(note 2) 
warm boot 


(note 2) 


output from disk 
text file only 


(note 3) 


1. FCBS trom РІЛ User's Group adds remaining features. 
2. Subject to certain limitations in dala format and flexibility. 
3. Normally always verify after write; may be enabied in PIP at 


user oplion. 


Table 1: À comparison of the functions of TRSDOS 2.0a 
(Model li) to its nearest analogs in Pickles & Trout CP/M. 


532 September 1982 © BYTE Publications Inc 


which supports a clock, a calendar, and a bell tone, and 
fits into the Model II card cage. For an additional $5, 
Pickles & Trout provides a TRSDOS disk with support 
routines for the CCB-II for both CP/M and TRSDOS. 
The system features are listed in table 2. In addition to 
the standard Radio Shack configuration, Pickles & Trout 
supports double-density double-sided drives and the 


Disk Storage 
596K bytes on single-sided disks 
1.2 megabytes on double-sided disks 
10-80 megabytes on hard-disk controller 
automatic density select on floppy drives 
multidrive emulation on single-drive system 
floppy head step times of 3, 6, 10, and 15 milliseconds, by 
drive 


System 

8K-byte system, leaving up to 56K bytes for transient pro- 
grams 

system size can De changed to leave area for special 
routines 

27 additional special functions 

provision for real-tima clock service routines 

full compatibility with existing CP/M software 

over 20 additional utilities for the Model 11 


Input/Output 

full-function video-display control, including: 
carriage return, linefeed, tab, backspace, delete 
clear screen, clear to end of iine, clear to end of screen 
insert and delete line 
cursor left, right, up, and down 
reverse video and graphics 
wrap or nonwrap at end of screen line 
direct cursor addressing, direct access to screen 
read cursor x-y location, read character at cursor 
scroll protect top of screen (0 to 23 lines) 
set size and blink of cursor, set blink rata of cursor 
set cursor off or on 


Serial Ports 

normal CP/M access 

special application direct access 

handshaking: ЕТХ/АСК, XON/XOFF, clear-to-send and data- 
carrier-detact 

data rates: 110, 134.5, 150, 300, 600, 1200, 2400, 4800, 
8600 bps 

stop bits: 1, 1%, 2 

parity: even, odd, none 

word length: 5, 6, 7, 8 bits 

RS-232C status line RTS and DTR: high or low 


Keyboard 
64-character type-ahead buffer 
"Break" key enable/disable 
Hold key functional for standard console I/O 


Clock/Calendar 
standard system functions 
0.01 second resolution 
hardware date and time support available (CCB-II option) 


Centronics Port 
tormfeed emulation 
automatic linafeed emulation 
automatic linefeed after carriage return may be software 
suppressed 


Table 2: An overview of the features available in Pickles & 
Trout CP/M for the TRS-80 Model П. 


Cameo hard-disk or Corvus hard-disk systems with up to 
four drives. They are currently examining implementa- 
tion of support for the Radio Shack hard disk as well. 

Using Pickles & Trout CP/M, the system can be set up 
far from one to four drives in a normal configuration. 
After the sign-on message with the copyright notices, it 
asks you how many drives the system has. If the answer 
is one, the system lets you use four logical drives, even 
though there is only one physical drive, and it prompts 
you whenever a change is needed. This is the simplest 
method I've seen to support multiple-disk operation on 
one drive. 

In addition to the (often cryptic) BDOS (basic disk op- 
erating system) error message, Pickles & Trout's error in- 
terface returns a status byte, which directs you to the 
manual for additional information about the error. 


Utilities 

Pickles & Trout has made its utilities as goof-proof as 
possible without making them difficult to use. The utili- 
ties are uniform in approach to operation and are all well 
prompted. 

The RESIZER utility, which Pickles & Trout supplies 
instead of SYSGEN and MOVCPM, generates a CP/M 
system that can vary from 20 to 64K bytes in 256-byte in- 
crements. This allows you to set aside space above CP/M 
for special drivers, patches, applications, or other rou- 
tines. А 64K-byte system gives а 56K-byte transient pro- 
gram area. Also, Pickles & Trout provides the informa- 
tion that makes it possible for you to find the amount of 
space between the end of the operating system and the 
end of memory, Short routines may reside there; the only 
shortcoming is that whenever the system changes, the 
available address space changes. 

RESIZER will run only from the licensed issue disk. It 
will not run if it is not on the original systems disk. This 
prevents you from backing up the operating system with- 
out the original systems disk and makes it difficult for a 
pirate to make a copy. And with the serial number buried 
in the operating system, tracing pirated copies is easy. 

The FORMAT utility lets you format either a standard 
single-density CP/M disk or a double-density disk. The 
double-density disk holds 600K bytes, of which 596K 
bytes are user-accessible; 4K bytes are used for the direc- 
tory maximum of 128 entries. The double-density format 
is the standard for Pickles & Trout СР/М, This gives 
Model II users at least 60 percent more usable disk space 
than they would have with the TRSDOS 2.0a. 

Along with the FORMAT utility are the disk test and 
certification routines. DENSITY lets you check a disk for 
a specified density and change the density flag if needed. 
DDTEST and SDTEST are destructive tests of the media. 
They write several patterns of bits to all tracks of the 
disk, recording hard and soft errors on the screen as well 
as displaying the progress of the test. DDCHECK and 
SDCHECK are similar, but nondestructive, tests of the 
media which also notify you of potential media-related 
errors, 


Other Utilities 

The SETUP utility is a useful tool for working with the 
serial ports. It can be used to change the data rate, num- 
ber of bits in a word, stop bits, parity, and handshaking 
protocol for the serial ports. It also displays the current 
serial port status without altering the values. In addition, 
SETUP displays the current IOBYTE status and allows it 
to be changed. 

SETUP is the easiest utility that you can find. It uses 
the keyboard arrow keys to move the cursor from option 
to option, The current option is highlighted in reverse 
video. An advantage of using reverse video is that it is 
easy to identify the current settings. You can then press 
Control-Q to exit, Control-S to change a parameter; or 
you can press Control-X to set the parameters and then 
exit SETUP. 

STAT, PIP, ED, ASM, DDT, SUBMIT, and XSUB are 
the standard transient programs furnished by Digital 
Research. Pickles & Trout's explanations of them are the 
most concise that I have seen, and this includes some of 
the new CP/M books. 

SETTIME, SETDATE, TIME, and DATIME are utili- 
ties to set and return the system time and date. If you 
have the CCB-II board installed, SETCCB allows you to 
set that device also. I have found it advantageous for 
some applications to set the system time and date to vir- 
tual values, while the CCB-II maintains the actual values. 


SPECIAL ANNOUNCEMENT 


The IBM Personal Computer 
Is here 


FREDERICK COMPUTER PRODUCTS 


has been selected as an Authorized Dealer and Service 
Center for the ІВМ Personal Computer . 


ұш роде ІВМ only made big computen for 
Қ bu cempatucs, rius nes IBM Personal Computer wall 
; v hanyre your eend 
Ir can also change the way you work, 
оғқалаге, play, learn, accomplah and 
жиле. Come in today amd we'll 
personally show you how 
і With seli-running 
Чейин ган, you'll саға buzu 
the acu ТЕМ Persunal 
SUME Lain help with everything ftam 
Г general ledger art a countusg to 
1 planing, шт ші rebel ing, 
Ш sales (urcuasting aml trend analyan 
| Youth alsa bearn abour all che 
Ava ed frarares char ser rhis ru 
personal етуи арат 
And опт wurry if you ve never 
ha your hands un a cómpaurer 
Бейме. You see. ІВМ male ita 
personal computer to advanced, 
its amazingly casy со usc. 
ц [es alto easy га buy. 
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-MICRO:COMPUIER SYSTEMS & PERIPHERALS —— 


5726 INDUSTRY LANE " FREDERICK, MARYLAND 24 704 - 304 $94 8884 | 


Circle 507 on Inquiry card. September 1982 © BYTE Publications Inc 533 


534 September 1962 © BYTE Publications Inc 


The AAST COMPLETE INTRODUCTORY 
VIDEOTAPE COURSE in 


ара“ 
16 Studio-produced COLOR Videocassettes 
and complete Study Guide 


ADA is the CHALLENGE of the EIGHTIES and NINETIES! 


Projections indicate that ADA will be the DOMINANT 
COMPUTER LANGUAGE DURING the 1980's and BEYOND! 


The ADA Tapes Sludlo-Produced, Color Videotape Series is the simplest, 
most economical and effective way їо learn the ADA computer language now, for 
education, Industry and government! Train your entire stafi on site, al your 
offical 

AOA Tapes are available righ! now to teach you all you need to know about 
ADA. 

Unlike seminars and collage courses, always expensive and frequently 
unrewarding, no additional expense need be іпсінгед by having your own 
personne! attend the ADA Video Course in your awn office or home environ- 
теті Repeat the course as often as you want, and al your own pace! 

Аа company, you want to insure your future in our western indusinal world. 
In the 198075, ADA will become the standard, universal programming tan- 
guage tor Industry. Your company's ability to respond to critical contract 
Offerings will become increasingly dependent on how much you and your 
personnel know about ADA! 

As an Individual programmer or data processing manager, you want to 
assure yourself of a high salary in the years to come. You must learn АПА! 
Knowing ADA is your best insurance for the future. (Better lake this ad to your 
DP Manager!) 

Mo other computer language that was ever conceived even begins to com- 
раге wilh the power of ADA! ADA is the result ol a refining process in which 17 
original companies — the best soltware houses nn earth — competed to 
capture an immense software development contract. Only 4 finalists emerged. 
Of thase four, only one survived! The result was . . . ADAI 

ADA is beaulifull! This new language is destined lo play a major role in all 
future systems. Engineering, malhematics, accounting, embedded systems. 
machine tool control — no matter whal the application! ADA embodies the 
finest fealures of all other languapes, but with superior modularity, portability 
and standardization! 

The tasking and separate compilation capabilities of ADA in the "80's are what 
Real Time Programming and Top Down Structure were to Ihe 705! ADA will be 
uniformly transportable among all processors! ADA is АПА is ADA — lor all 
processors! 

This course has been carefully designed so 25 to be equally valuable to the 
programmer well versed in Top-Down Structure concepts, and to the novice 
wishing to begin his programming career using the latest software technology. 

Тһе team that created this course combines more than 80 man-years of 
experience in programming languages and tape based teaching concepls. The 
course lecturer alane brings more than 25 years of experience in developing 
compiler languages and teaching computer science. 

The сон of the entire ADA course is $4800 tor sixteen color videotape 
cassettes, in any lormat required — and more than 12 clock hours of intensive 
ADA instruction! 

There are hundreds of example code segments, including many complete 
programs, each with a thorough explanation. The comprehensive ADA Study 
Guida accompanying the video cassettes runs parallel with the videotape pre- 
sentation throughout the entire course. 


To order the complete '"Camprehensive Course In the ADA 
Programming Languages", Send Coupon below to: 


AdaNISION, Ine. 
P.O. Box 43195 
Renaissance Center, Detroit, МІ 48943 


(NOTE: Extra Study Guides are available at 520.00 per copy. Quantity discounts 
are available upon request.) 


Pe eee ee E а eee D DC даны 


[] 6.0.0, 

7 Check enclosed $4800.00 

(Michigan residents add 4% State Sales Tax) 
Ship ( 1 ADA Videotape Courses to; 


| 

| 

| 

| Name 
| ' Tite: 

| Address: 

| ct CCC Ste 
| Videotape Format: 

L Г] V2" VHS Г] 1/2" BetaMax Г] 34" Мас Ка 


=_= ee шш ПЫ ШЕШ DD 1 78 ee ЫШ шана шана» 
"Аба is à trademark of the Department of Defense (Ada Joint Program Office) 
- bh a. ll a) 


Zip: 


Б ume d — та мы т-ны — 


An IMPORTANT ANNOUNCEMENT | 
Бу AdaNISION ©, Inc. 
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This lets you "fib" to an application program and then 
restore the proper time and date later. SYNCHRO is a 
program that will synchronize the system clock and the 
CCB-II. This ensures that the system clock will remain 
accurate, even though there is some slippage (about 0.16 
percent) between the system time and the actual elapsed 
time. There is a provision in the time-of-day clock to roll 
the system date forward if the system time goes past mid- 
night, as well as a provision for leap years. 

Another nice utility that Pickles & Trout offers in the 
area of timekeeping is the information you need to per- 
form a timer-interrupt routine, The system clock ticks in 
intervals of 0.01 seconds. The interval to call the 
interrupt-service routine can be from 1 to 65,535 ticks or 
0.01 to 655.35 seconds. This makes polling functions, 
response time limits, and other time-measurement func- 
tions easier to implement at the CP/M system level. 


iS ae СЕЕ АНАЛНИ e жа 
SETMISC allows you to change all 


of the system's miscellaneous !/O 
parameters from the console. 


Pickles & Trout hasn't forgotten overseas users, either. 
A function called HERTZ allows you to set up the system 
for 50 or 60 Hz operation. 

Another Pickles & Trout utility, SETMISC, lets you 
change all of the system's miscellaneous I/O (input/out- 
put) parameters from the console. In the screen area, line- 
wrap of the console can be set on or off, the cursor size 
varied, or the cursor blink rate altered. Іп addition, the 
cursor can be turned off and the Z80 I/O port of the 
CCB-II can be set. 

For disk drives, SETMISC allows the drive-head step- 
ping times to be set individually, by drive, for a 3-, 6-, 10- 
or 15-ms (millisecond) step rate. This lets you fine-tune 
your system performance. We have a rare Model II that 
can step all drive heads at 6 ms. Our local Radio Shack 
dealer's Model II will step at 6 ms for the built-in drive, 
but his outboard drives will not move faster than 10 ms. 

SETMISC allows the Centronics parallel port options 
to be configured very conveniently. Tandy printers sup- 
ply an automatic linefeed (LF) after a carriage return 
(CR). Many other printers do not, so most of the avail- 
able software adds a linefeed after the carriage return. If 
you are using a Tandy printer, it will give double-spaced 
output. Pickles & Trout's Centronics driver can be set to 
ignore that extra linefeed. One minor bug that exists 
when you are suppressing the extra linefeeds is in 
LLISTing MBASIC programs. Linefeeds in program lines 
are reversed to LF/CR pairs instead of the normal CR/LF 
pair. This confuses the printer driver, so the LLISTing of 
MBASIC programs with the embedded linefeeds will in- 
clude additional line spaces if the automatic linefeed sup- 
pression is selected. 


For printers that do not have the formfeed function, 
Pickles & Trout's driver will count lines and perform a 
formfeed emulation by generating the appropriate 
number of linefeeds. The form length can be set for be- 
tween 0 and 254 lines. In addition, a second counter will 
count the number of lines before an automatic formfeed. 
This function can also be enabled or disabled for 
automatic formfeed. 

Both SETUP and SETMISC alter system parameters 
temporarily. If you want to make these changes perma- 
nent, Pickles & Trout CP/M provides a function called 
IOFREEZE which permanently sets the I/O and system 
parameters into the system disk. It also sets the number 
of disks query to default to 0 through 4. If you answer 
from 1 through 4, the system assumes you have that 
number of drives. If, however, 0 is specified, the system 
interrogates the console at a hard boot. 


FASTCOPY copies all files of all 
users and is much more efflcient 
than PIP for moving flles. 


Speaking of boots, I would define three types: warm, 
cold, and hard. The warm boot is the standard one where 
only the Console Command Processor (CCP) is reloaded 
(.е., а Control-C). The cold boot reloads the whole 
CP/M system, including the CCP, the BDOS, and the 
BIOS (basic input/output system). The difference be- 
tween a hard boot and a cold boot is that a hard boot will 
occur only if the boot ROM (read-only memory) in the 
Model П is first enabled and then the CP/M system is 
loaded and begins execution —typically upon pressing the 
Reset button, А cold boot can be called by a standard 
system function, but the boot ROM is not enabled as it 
would be if the Reset button were engaged. 

Pickles & Trout provides an automatic execution func- 
tion called AUTOEXEC. This function provides for auto- 
matic loading of a CCP command and invocation by the 
system, The options are never, cold only, and warm and 
cold boots, which is why I define Pickles & Trout CP/M 
to have three types of boots. If the AUTOEXEC is 
selected for warm and cold, the function is invoked at 
either cold or warm boot. If the AUTOEXEC time is set 


to cold, the only time that you see the function is at initial | 


start-up or after the Reset switch has been pressed. If 
your application program performs a cold boot, 
AUTOEXEC will not be invoked. 

Another special feature is FASTCOPY, a utility that 
will copy all files from one disk to another. It copies re- 
gardless of the user number, the system/directory flag, 
and the read/write status. FASTCOPY copies all files of 
all users, unlike PIP, which must be forced to read a 
system file or the file of another user and will not over- 
write a read-only file. FASTCOPY uses the standard 
CP/M calls, so that if the extents in the source disk are 


“ircle 38 on п inquiry card. 


Em 
Personal Computer 


with 


COLOR 
| т GRAPHICS 
_ — 


INTEGRAL 7 ІМ./9 IN. COLOR CRT 

DETACHABLE IBM A-N KEYBOARD 

IBM COMPATIBLE s CP-M80/86, DOS 
e COMPACT PORTABLE E ENCLOSURE 


О - IBM PERIPHERAL FEATURES 
- MONITORS - 


P - DUAL 5%” DISK DRIVES - 4 M. 
9, 43 or 49" CRT 


:= =: 18088 PC SYSTEM 


T = WINCHESTER DISK - TO 20 M. 


| - HI-RES. GRAPHICS/B & G CRT RGB Color 

© - 280 DUAL-PROCESSORS HI-Res Remote! 
М - MULTITASKING SYSTEMS Recolvor 

Š - IBM DATA COMMUNICATIONS — 


26401 HARPER 
ST. CLAIR SHORES 
МІ 48081 


ASC 
Computers 


313 
779-8700 


| ЕГІ иген Blocks 


for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 
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RAM 


ЕСТ» 54K STATIC RAM is alow power fully static 64K x 

8 bit S-100 Bus Memory Board. 2716 EPROM' can be 
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$479.00 


Specializing in Quality Microcomputer Hardware 
" Industrial е Educational e Smali Business е Personal 
Card Cages, Power Supplies, Mainframes, CPU's, 
Memory, 1/0, OEM Variations 


| ELECTRONIC CONTROL TECHNOLOGY, INC. 


763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 
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Function 
Number Мате of Function 

Set up serial ports 

Read character from port A 

Head character from port B 

Output character to port A 

Output character to port B 

Read serial port A status 

Read serial port B stalus 

Read Centronics port status 

Send character to Centronics port 
Set Centronics port options 

Sel Centronics page length 

Set Centronics printed lines per page 
Set Centronics top of page 

Sel all drives іо unknown density 
Read real-time clock 

Read time-of-day clock 

Set time-of-day clock 

Read x-y of curser 

Read character at current cursar location 
Set size and blink of cursor 

Set cursor blink and on/off 

Enable access to screen 

Disable access to screan 

Set split screen mode 

Read system date 

Sel system date 

Set console Control-C trap 


Oon Amb ono 


Description 


Sats all serial port parameters 

Reads data [rom and status of serial port А 

Reads data from and status of seriai port B 

Oulputs a character and returns status—serial port А 
Outputs a character and returns status— serial port B 
Makes status of serial port A available 

Makas status ol serial port B available 

Reads status of hardware, Centronics parallel port 
Bypasses CP/M input/output routines— parallel port 

Sets linefeed and formfeed options—parallel port 

Sets form length for software control—paralie! port 

Sets number of lines before automatic linefeed—parallel port 
Sets current physical line to lop of paga—parallel port 
Forces density determination at nexi disk access 

Returns 4-byte tick count clock value 

Returns time of day in 24-hour format 

Resets current value of time-of-day clock 

Returns current row and column of screen cursar 

Reads character at row/column and bil 7 on if reverse video 
Sets 0 to 9 pixels high, ОН, nonflashing, slow or fast flash 
Sets as above, without altering cursor size 

Switches screen Into 280 address space 

owitches normal memory back in 

Protects top of screen from line 0 to 23 

Returns day of week, day of month, month, and year 
Resets current system date 

Enables/disables break function filter in console handler 


Table 3: 5pecial system calls offered in the Pickles & Trout version of CP/M. These functions can be called from within high-level | 
languages. 


fragmented and scattered all over the disk, FASTCOPY 
will lay the copied file down sequentially on a clean disk. 
If you are copying to a partially full disk, some fragmen- 
tation may occur because FASTCOPY deletes the name 
of a destination file from the destination disk before 
writing the copy. Still, FASTCOPY is extremely useful in 
both single-drive and multiple-drive systems because it is 
so much more efficient than PIP for moving files. 

TRS2CPM is handy for files and programs that run 
under TRSDOS. TRS2CPM allows you to move a file 
from a TRSDOS disk to a CP/M disk. It displays the files 
on the TRSDOS disk and allows you to choose the ones 
to move. If the file is a text file, you have the option of 
supplying a linefeed after each carriage return. If the file 
is an executable file, the load and execute addresses are 
displayed, If the file is a data file, the size is displayed. 

For programmers writing application programs that 
access the BIOS, Pickles & Trout has provided complete 
implementation of the normal CP/M BIOS jump vector 
and included five additional BIOS calls. The additional 
calls support [/O to the serial ports and user I/O func- 
tions, with the addition of a supplemental user I/O 
device table. 

Another feature I particularly like about Pickles & 
Trout CP/M is that it has a very good implementation of 
the Hold key, which can be used to start and stop execu- 
tion and scrolling. You don't have to press a Сопіго]-5 to 
stop scrolling or program execution, then press any key 
to resume, as with standard CP/Ms. 
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The area where Pickles & Trout really stands head and 
shoulders above all other Model 11 CP/Ms is special sys- 
tem calls. It has an interface at hexadecimal 40 on page 0 
that is called in a manner similar to the BDOS entry point 
at hexadecimal 05. Parameters are passed to the special 
system calls for 26 functions in a manner similar to 
CP/M. The special system calls can be invoked at the as- 
sembly-language level or from a high-level language. 1 
found it very easy to interface in BASIC and PL/I. The 
functions available are listed in table 3. 


Conclusions 

Pickles & Trout gives the information necessary for 
users of CP/M packages such as Magic Wand and 
Wordstar, which allow them to be used effectively, It 
also provides hexadecimal files and data files so beginners 
can set up these and other packages with a minimum of 
effort. 

Pickles & Trout provides the kind of vendor support 
that everyone dreams of. The company's technical people 
can answer most questions immediately, and if you have 
a complex problem they will generally get back to you in 
short order with a solution or suggestion. 

Pickles & Trout CP/M is indeed the Cadillac of Model 
II CP/Ms. It has all of the features that a serious Model II 
user looks for in addition to being well documented and 
supported. І have not found an application package that 
cannot run under it. We do indeed have a gourmet 
delight in Pickles & Trout CP/M.m 


Software Review 


TRS-80 Disk 
Editor/ Assemblers 


T.A. Daneliuk 
4927 North Rockwell 
Chicago, IL 60625 


Assembly-language programming is an exacting skill 
that can try the patience of even the best programmer. A 
good editor/assembler package can make this difficult 
and tedious procedure more efficient, but a poorly 
thought-out package can discourage the novice from ever 
really trying to learn assembly language. Presented here 
are two assembly-language packages implemented on the 
TRS-80 Models I and III. They differ substantially in 
price, but each offers features sure to appeal to particular 
programming tastes, 


Series І Editor/ Assembler 

From the beginning, Radio Shack offered Disk Editor/ 
Assembler, a moderately priced assembly-language pack- 
age for the Model I, but it was restricted to saving source 


At a Glance 


Name 
Senes | Editor/Assembler 


Language 
Z80 machine-language 


Type Computer 

Assembly-anguage program- TR5-BO Model ! or ill wath 

ming package one disk drive or cassette 
recorder. 

Format 


514-71 disk Documentatlon 


255 pages т а 3-nng binder 


Manufacturer 
Radio Shack 
Division of Tandy Corp. Present and would-be 

One Tandy Center assembly-lanquage program- 
Fort Worth, TX 76102 mers 

[817] 390-3011 


Audience 


Price 
$34.95 for disk, $29.95 for 
cassette 


and object files on cassette. The user of the disk-based 
system was offered only the vastly more complex macro 
assembler, Then Radio Shack introduced the Model III, 
and unfortunately neither of these packages would work 
with the new computer. The Series I Editor/ Assembler is 
Radio Shack's answer to these problems and is available 
for either the Model I or the Model III in disk or cassette 
version. 

If you're familiar with the TRS-80 BASIC editor, you 
should be right at home with the Series I editor, The line- 
editing subcommands are virtually identical to those of 
BASIC. The editor also provides all the necessary com- 
mands to manipulate and display whole groups of lines. 
Lines of source code may be listed on the screen, deleted, 
printed, and renumbered. Also available are commands 
to insert new lines, load source files from disk, display 
memory status, replace lines, write source files to disk, 
and find a particular string of text within a group of lines. 
The latter command facilitates the editing of extremely 
long source files. The editor is easy to use, and the docu- 
mentation is sprinkled with helpful examples. One rather 
nice feature of this editor is that it will automatically 
renumber the lines involved if a "line-collision" occurs: 
i.e., if you try to write a source statement to a line 
number that already exists, the lines will be renumbered 
to accommodate both the original line and the addition. 

The Series І assembler appears to be a disk version of 
the older Model 1 cassette editor/assembler. АП the 280 
mnemonics are supported and the following pseudo-op- 
erations are implemented: ORG, EQU, DEFL, END, 
DEFB, DEFW, DEFS, and DEFM. 

The assembly itself is controlled by a set of "switches" 
that control the following: output of assembled code to 
the line printer, waiting on errors, creating a symbol 
table, and establishing whether to list the assembly to the 
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At a Glance 


Name 
EDAS 


Type 


Assembly: language program- 


ming package 


Format 
S4-inch disk 


Manufacturer 
Misosys 

5904 Edgehill Drive 
Alexandra, VA 22303 
|703) 950-2998 


Language 
280 machine-language 


Computer 
TRS-80 Model | ar fl with 
one disk drive 


Documentation 
Approximately 50 pages in a 
3-nng binder 


Audience 

Present and would-be 
assembly-language program- 
mers 


Price 
$79.00 


screen and whether to output object code. The assembler 
also recognizes the LIST ON and LIST OFF commands to 
control the listing of the file during assembly. Finally, ad- 
dition, subtraction, negation, logical AND, left shift, and 
right shift are all allowed in a source statement. Symbolic 
labels up to six alphanumeric characters in length are also 
allowed. 

On the Model J, the disk version runs under TRSDOS 
2.3B (supplied with the assembler) which is incompatible 
with the older TRSDOS 2.3. Provision is made to trans- 
fer files from the older TRSDOS to version 2.3B, but not 
to transfer files back to TRSDOS 2.3, Object code can be 
saved to the older DOS by using the DUMP command. 
Provision is also made to transfer source and object pro- 
grams generated from the tape editor/assemblers to disk. 
The Model Ш version runs under TRSDOS 1.3. 

The documentation of this package is very good, and 
the index is especially thorough and helpful. Included are 
many examples of the various editor/assembler com- 
mands, as well as in-depth discussions of each Z80 in- 
struction. However, the documentation itself is not a 
tutorial in assembly-language programming, and novice 
_ assembly-language programmers will need supplemental 
study material. 


EDAS 

The EDAS editor/assembler is destined to become a 
real favorite with both the novice and the expert pro- 
grammer, |t offers tremendous power and ease of use, 
and has all the features of the Series I Editor/Assembler 
described above and many more. 

When EDAS is first loaded three options are available 
that, to my knowledge, are not available in any other 
package. Memory size may be specified, as in BASIC, to 
protect high memory from EDAS. You may request a 
prompt at the end of each printed page; this option, im- 
portant when using single-sheet-fed printers, causes 
EDAS to wait for your signal to resume printing. Finally, 
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EDAS may be run under a job control language such as is 
used with LDOS, This permits complete "hands-off" as- 
sembly of source files. 

As with the Series І package, EDAS has an editor that 
is almost identical to the Level П BASIC editor. But while 
the EDAS editor includes those features found in Series I, 
many capabilities have been added to make the EDAS 
version an extremely powerful editor. These include 
direct branching to a memory location to begin execu- 
tion, globally changing an existing string of text to a new 
string of text, finding a specified string of characters, kill- 
ing a file on a disk, moving a block of text from one loca- 
tion to another, displaying a directory of a drive while in 
EDAS, sending source code without line numbers to a 
printer, viewing a file on a disk without loading it into 
the text buffer, and altering the lines and page of the line 
printer listings. EDAS also supports labels up to 14 char- 
acters long. 

The assembler itself also has all the features of Series I 
but adds many of its own. Using the assembly "switches," 
it is possible to assemble the code directly into memory 
and execute a program by means of the branch com- 
mand. lt is also possible to specify a switch that sup- 
presses the object listing of DEFM, DEFB, and DEFW 
pseudo-operations, which makes the listings a little 
neater. Finally, a switch to generate a cross-reference file 
is provided. EDAS comes with a cross-reference utility 
which generates a listing of symbols used in the source 
program. This greatly aids the debugging and writing of 
documentation for long programs. 

In addition to the arithmetic and logical operations 
described above for Series I, EDAS supports multiplica- 
tion, division, modulo, logical OR, and logical XOR. The 
pseudo-operations have also been augmented with the 
following: 


TITLE: to title listing pages 

SUBTTL: for subtitles on the listings 

PAGE: to force a new listing page 

COM: to generate comment blocks in the listing 
SPACE: to force line spacing in listings 

ERR: to generate error messages during assembly 
IF and ENDIF: to generate conditional assemblies 


One other pseudo-operation of interest is “СЕТ, This 
command allows source files to be called from the disks 
during assembly. In effect, “GET handles assembling of 
source files that are too long to reside in memory. In fact, 
it is possible to put nothing but *GET commands and an 
END staternent into the text buffer and initiate assembly. 
This allows all the memory space available to be used as a 
huge symbol table. 

In addition to the cross-reference utility, EDAS comes 
with a CMDFILE utility, a general-purpose tape-to-disk, 
disk-to-tape, and disk-to-disk transfer utility. Among its 
many features, CMDFILE has the ability to take multiple 
SYSTEM tapes and append them together to create one 
large system tape or disk /CMD file. Also included is a 


tape-to-disk utility called TTD that allows transferring 
files created under Radio Shack's EDI ASM or Micro- 
softs EDTASM + to disk for manipulation by EDAS. 

EDAS runs under TRSDOS 2.3 and LDOS. It does not 
work under NEWDOS 80. Misosys claims that the prob- 
lem is in NEWDOS 80, which doesn't have a certain vec- 
tor that is in TRSDOS 2.3 and LDOS. Consequently, 
EDAS cannot be patched to run under NEWDOS 80. 

The documentation for EDAS is excellent, although it 
doesn't have the detailed discussion of the Z80 op codes 
that Series І has, and there is no index. However, there is 
a discussion of the technical aspects of the file formats of 
EDAS source and object files, as well as how to link to 
the debugger in the DOS. Each major command is pre- 
sented with a description of its function and several ex- 
amples of its use. 


Conclusions 

lt is almost impossible to draw direct comparisons be- 
tween the Series І and EDAS packages because they differ 
considerably in price and complexity. Instead, I intend to 
comment on each in terms of its own merits. 

І found the Series І package to be somewhat disap- 
pointing. While it has all the essentials for programming 
in assembly language, it really doesn't exploit the features 
of a disk-based system as fully as it could. The inability 
to use DOS commands such as DIR and KILL from within 


PRICE BREAK 
EPSON 


CARTRIDGE. RIBBONS 


(he rid 


p^ Savings: ресни paciumge - ncludeg 
softeare=to get you started. SOO стеску 100 
клу aco bender $4139 9$. 550 checks, 300 
-47%%4. Both miih our ётё 
"Chethbooh еск ете 07" program that ver Pare 
you pemti^q riur Checes the day үйү тесен them 
p^ Guarantee: Ош checa ond accetsiemes are 
«uaranterd to peine vou and Чы гҮ campstw 


Кр еар and binder = 


ay US out! 


е Product: Conbnucus ten foie cheret with ганы 
ти ПЫ eed EnvEIDDES M ture ed tyret 
Черте ерси Чое citerat 
саг! Vut Сочы ChieChs Gg ТАСЫР aCe (nr ain 


the editor is particularly inconvenient. І also miss ап in- 
memory assembly feature, which is a real time-saving 
tool, Nevertheless, when you consider the price, Series I 
is extremely attractive for the occasional user of assembly 
language. The documentation is excellent and the ex- 
amples profuse. (However, users of the cassette-based 
system would do much better with Microsoft's 
EDTASM +, which supports macros and includes ZBUG, 
an excellent debugger. Best of ali, the price is the same as 
that for the Series [ cassette package.) 

EDAS is rapidly becoming my favorite editor/assem- 
bler package. Although it does not support many ad- 
vanced pseudo-operations and macro capabilities, it is 
nonetheless very powerful, It is very easy to use and, in 
my estimation, is the best choice for the beginning pro- 
grammer who intends to seriously pursue assembly-lan- 
guage programming. The advanced programmer is by no 
means constrained by EDAS, however. With commands 
like *GET and the conditional assembly, even the largest 
source files can be handled easily. The in-memory assem- 
bly greatly assists the programmer, as does the ability to 
use the DOS commands from the editor environment, 
The utilities which come with EDAS are also very useful. 
CMDPFILE is particularly valuable for a great variety of 
tasks, The documentation for EDAS is excellent, though 
a summary of Z80 operations as found in the Series I 
package would be helpful. ш 
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Desk-Top Wonders 


Getting the Most from Your TI Programmer 


Robert L Patton Jr, 1713 Parkcrest Terrace, Arlington, TX 76012 


HEX 
Enter number. 


[sro] [=] e« [=] 


Write result as the initia! digits of the answer. 


[HEX] [x] 64 [+/-] [+] [Ret] [=] [DEC] 


Write result as the last 2 digits of the answer. 
Note: You can use 8 in place of [+] 64 and 8 [=] in place of 64. 


Figure 1: Ап algorithm for the T! Programmer which converts 7- or 8-digit hexadecimal integers to decimal numbers. 


DEC 
Enter last 2 digits (press if negative). 
STO 


Enter first n — 2 digits (press [-/— | if negative). 


64 [=] 
Note: You can use 8 [=] in place of 64. 


Figure 2: An algorithm which will convert a 9- or 10-digit decimal integer to a hexadecimal number on the TI Programmer. Тһе 
decimal integer may be in the range from —2147483648 to 2147483647. 


[HEX 
Enter exponent. 
If exponent is greater than 80 then [- | 80 [= | and remember that the final answer will be negative. 


if current value is greater than 40 then = ] 40 [= | (For ІВМ 360/370 format, use this entry line regardless of the 
displayed value.) 


1.20412 [=] 
Note: If result is positive, the integer part is the base 10 exponent. Subtract from the result before continuing. If result is negative, 
the base 10 exponent is negative with a magnitude one greater than the integer part of the number displayed. Add the magnitude 
to the result before continuing. 


3919 [=] 3404 [=] 

[x] [К] [=] [+] 42 J) 98 НЧЕ [=] 

[RL] [- ] 20 

[+] 5] 1: [E] Kk) [8] EJ [x] [Rec] [+], [x] [к] I] brl 
Enter the 6 hexadecimal fraction digits. 


[БЕС] [= |258 [К] [=] [=] [=] bd Bec] [s] 


This is the mantissa of the answer. 
Figure 3: An algorithm which converts floating-point decimal numbers to hexadecimal numbers. It is assumed that the leftmost byte is 


the exponent, the three other bytes are the fraction, the high-order bit is the sign of the number, and the next to high-order bit is the 
sign of the exponent, 
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Convert floating-poinl E8765432 to decimal. 
HEX 


One of Texas [nstruments' most 
unusual pocket calculators is called 
the Programmer. It does instan- 
taneous arithmetic and base conver- 
sions in hexadecimal, octal and 
decimal. It also does logical functions 
in hex or octal, 

Although it is a very handy instru- 
ment, you may run into difficulties if 
you are working with 4-byte 
arithmetic оп your computer. You 
will not be able to convert 8-digit 
hexadecimal numbers to decimal 
because they overflow. Trying to 
convert a floating-point representa- [=] 256 
tion to its decimal equivalent seems Final answer is — 3.1626 
impossible, 

А solution is available. The 
keystroke algorithms shown here will 
let you make the conversion with a 
minimum of effort. B 


05 


80 [=] - 68 (final answer will be negative) 

%/-| — FFFFFFd8 
2 [=] — -48.1648 (exponent will бе — 49) [+ |49 
ы (=, [STO]— .96155958 

98 [=] [k] [=] [=] - 22830733 

20 [x] [861 

[=] - 1.6803667 
[=] 


— 6.8422664 


[=] - 3.1626475 


10 (to 6 digits). 


5988807 
San on EN. 
2525445 
274 
+] 
ОРЫ 


ix] 
Е] 


сл 
X 


Figure 4: An example showing use of the algorithm in figure 3. 


[SUM] [=] [8С] [=] [sum] [+/- | 


Figure 5: A short algorithm which will exchange the display and memory contents (pro- 
vided the result does not cause overflow). This algorithm can be used with any memory 
calculator which has SUM and M+ keys. 
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PRINTERS Epson 


EPSON МХ-80, 
EPSON MX-80FT 
EPSON MX-100. 


fee] 

E: 
ji 

eh 


; OSBORNE 


Mm COMPUTER 
CALL FOR PRICE & AVAILABILITY 


NEG pc-s000 


РС-ВОСЛА 32K Wi24K ROM 

5FUNC. KEYS . — — 
PC-8012A VO & EXPANSION - 

SLOTS WI32K eo FE 
PC-BO31A DUAL DRIVES. ... 735 
BENCHMARK WORD PROCESSOR 379 
WORDSTAR , ‘ . .299 


МЕС 8023FRICTION/TRACTOR , 4689 
@oppic ff SOFTWARE Nec 3530 SPINWRITER . 1950 
E қамалына 


IT IS BETTER TO CO-SORT 


THE GRAPPLER INTERFACE ‚129 
OKIDATA MICROLINEB2A. ..  .575 
OKIDATA MICROLINE ЗА | .795 
C.ITOH STARWRITER FTO-40PU ..1556 
C.ITOH PROWRITER B510 AP . .499 


MONITORS 


AMDEXLOW.RES 13"COLORI  .365 
AMDEX HI-RES 13" COLORI . . .850 
SANTO 8" BAW | 185 
ZENITH 12" GREEN iZVM- 121). ‚129 
МЕС 12" GREEN(JB-1201)  .. ..169 
NEC 12" RGB COLOR (JC-1202DH) 875 
ELECTROHOME 13" RGB HI-RES 825 


TO ORDER. Please send cashier's check or persona! check atow 10 business 
Gays to clear). VISA and Master Card credit card service add 3%. Shipping, handi- 
ing and insurance in U.S. add 3%. Minimum 53.00, California residents add 6% 


VISICALC ... . 

VISIREN OVISIPLOT 
МЫНЕ... 

BPI BUSINESS SOFTWARE . 
WORDSTAR . 

HAYES MICROMODEM Ii 
NOVATIONCATI... , 
MICROSOFT 2-80 SOFTCARD . 
VIDEX B0 COLUMN CARD 


DISKETTES 
BASF 5'4" SSIDDIHUB RING (10) ...23 
BASF 8” OISKETTES (10) , =. . 24 


CO-SORT IS DESIGNED TO RUN WITH YOUR CP/M 
PROGRAM SO THAT IT CAN RESPOND EASILY TO 
DYNAMIC REQUIREMENTS AND YOUR DEVELOPMENT 
IS EASY AND ACCURATE. 


CO-SORT is a general-purpose high-speed sort/merge co-routine for 
all GP/M based applications, The routine is accessible from all 
languages, with any number of sources, variable or fixed length 
records, all data lypes and any number of keys in any direction. Bast 
of all, your program won't have ia stop to sort. іп short, CO-SORT Is 
the ultimate sort. 


sales tax. Foreign orders add 10% lor shipping. Equipment is өшімесі to price 
change and availability. All equipment carries warranty Slore prices may ditor 
from mai order prices, 


4688 CONVOY STREET, SAN DIEGO. CA 92111 


(800) 854-1941 (714) 565-7092 
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Circla 517 on inquiry card. 


Priced at $200, this program is well documented. For Information, or 
(с order, write INFORMATION RESOURCES, Box W, Manhasset, 
N.Y. 11030. 


CPIM із в trademark of Digital Research. 
CO-SORT ів a trademark of Information Resources, 


INFORMATION RESOURCES 
BOX W, MANHASSET, NEW YORK 11030 (516) 365-7629 
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Powerful... 
because it's 


Relational 


The new RL-1 Database? from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer", Cromemco"*, or CP/M* computer. 


Why a Data Base Management System? 


Whether your business is accounting, engineering, 
or production your main use of a computer is to 
maintain and process information. A Data Base 
Management System allows that information to be 
maintained independent of a particular application. 
Different programs can easily process the same data 
withoul modification or data re-entry. 


Why Relational? 


The relational model presents data in simple, easy to 
use tables. The simplicity and power of this tabular 
form allows the user to answer complicated ques- 
tions by learning only three operations: Selection, 
Projection, and Join. 


The AL-1 System includes: 


Relational Data Base 
A complete implementation of a relational data base. 


Query Language 

An interactive high level query language, similar to SQL. 
This query language uses simple English phrases for the 
operations selection, projection, and join. Thus, even the 
novice user can easily ask sophisticated questions. 


Relational Editor 
А screen oriented editor to create, delete, and update your 
data files. 


Program Interface 
Allows you to access the data base through high level 
language programs. 


File Transfer Programs 
Utility programs to assist the user in transferring to/from 
existing programs and other machines. 


These five packages allow you to create and maintain a sophisticated data base system for many diverse applications. 


Application Packs 
To assist the user several application packages will soon be available for use with the RL-1 system. 


Report Generator 
Automatically formats data from multiple files for report 
generation. 


Input Processor 
Allows user to input data via custom designed "forms" for 
easy operator entry. . 


General Ledger 
Includes General Journal, Posting to Accounts, Trial 
Balance, Balance Sheet, and Income Statement. 


Accounts Receivable 
Generates invoices and statements. Handles aging of 
accounts receivable. 


Accounts Payable 
Handles checks, check register, vouchers, and vendor files. 


Payroll 
Processes 940, 941, and W-2 forms. Maintains employee 
files and payroll register. 


Inventory and Production Control 
Maintains inventory status and current price lists. Gener- 
ates reorder report, bill of materials, elc. 


Executive Planner 
Assists in the generation of business plans and projec- 
tions. Allows for optimization of key parameters. 


Graphics Processor 

Allows data to be displayed graphically. Compatible drivers 
for the ІВМ Personal Computer, Cromemco 501, Tektronix” 
4010, Houston Instruments DMP* plotters, and many 
others. 


RL-1 is available for IBM DOS. Cromix, CDOS. and CP/M system for only 5495.1 Application Packs at additional costs. 


Capynght 19642 by АБУ? Corporation 
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RELATIONAL 


(R 
For Іштіһег information contact: 
ABW Corporation 
РО. Box М1047 
Ann Arbor, MI 48106 
(313) 971-9364 


DATA BASE | 
F CORPORATION 
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SYSTEMS 


16-Bit Computer from NEC 


NEC Information Sys- 
tems’ Advanced Personal 
Computer (АРС) uses the 
CP/M-86 operating system 
and is based on а 16-bit 
NEC-manufactured 
8086-compatible micro- 
processor. Features in- 
ciude 128K of user mem- 
Ory expandable to 256K 
bytes, color or mono- 
chrome displays, up to 2 
megabytes of 8-inch 
double-sided double- 
density thín-line floppy- 
disk storage, detached 
keyboard with 22 user- 
definable dual-mode func- 
tion keys, user-definable 
character sets, and high- 
resolution 8 by 19 dot- 
matrix characters. 

A wide variety of soft- 
ware for the APC has 
been announced, in- 
cluding Microsoft's MS- 
DOS operating system, 
Accounting Plus from Sys- 
terns Pius, the Benchmark 
word processor and Mail- 
ing List Manager from 
Metasoft, and Chang Lab- 
oratories' Microplan. Hard- 
ware options include the 
NEC 7220 processor for 


line-drawing graphics with 
a screen resolution of 640 
Dy 475 pixels. The basic 
АРС, which includes 1 28K 
bytes of RAM, one 8-inch 
drive, and a green-phos- 
phor 80-character by 
25-line 12-inch monitor, 
has a suggested retail price 
of $3298. Complete details 
are available from NEC in- 
formation Systems Inc., 5 
Militia Dr., Lexington, MA 
02173, (617) 862-3120. 
Circle 600 оп inquiry card. 
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ДЕП 


Commodore Markets 
Business Computer 
Serles 


The В128 microcom- 
puter is the vanguard of a 


new series of business 
computers from Commo- 
dore Business Machines. It 
offers 128K bytes of RAM 
(random-access read/write 
memory) and 40K bytes of 
ROM [readonly memory]. 
The 6509-based B128 is 
equipped with a tilt-and- 
swivel 80-column by 
25-line green-phosphor dis- 
play, a built-in dual 
5%-іпеһ disk drive, and a 
detachable 94-key Кеу- 
board with numeric key- 
pad, double-zero and clear 
keys, a double-sized enter 
key, 10 function keys, and 
editing and cursor-contro! 
keys. Both RS-232C and 
IEEE-488 interfaces аге 
built into the B128, which 
also comes with a real-time 
clock and a three-voice, 
nine-octave music synthe- 
sizer chip. Other standard 
features include the BASIC 
4.0 language, output ports 
for direct connection to ex- 
ternal sound systems, апа 
a cartridge slot for piug-in 
software. 

Among the expansion 
capabilities is the ability to 
accommodate a maximum 
of 256K bytes of internal 
RAM with as much as 
640K bytes externally. Op- 
tionally, the В128 can be 
outfitted with а 280 pro- 
cessor board to provide 
CP/M compatibility. in ad- 
dition, CP/M-86 and UCSD 
Pascal are available. The 
B128 costs $1695. Further 
specifications are available 
from Commodore Busi- 
ness Machines Inc., Com- 
puter Systems Division, 
The Meadows, 487 Devon 
Park Dr. Wayne, РА 
19087, [215) 687-9750. 
Circle 601 on inquiry card. 
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Sanyo Unvells 
Desktop Computer 
The МВС-1000 desktop 

computer from Sanyo Busi- 
ness Systems Corporation 
uses an 8-bit 280 micropro- 
cessor and comes with 64K 
bytes of RAM (random-ac- 
cess read/write memory]. It 
features a green-phosphor, 
high-impact display screen 
and a detachable Keyboard 
complete with number pad, 
cursor-control keys, and 
five programmable-func- 
tion keys. Its single 
54-inch double-sided 
double-density floppy-disk 
drive can be augmented 
with three more drives, or 
it can handle up to four 
8-inch double-sided 
double-denisity drives for a 
total storage capacity of 
5.2 megabytes. Standard 
software includes the 
CP/M operating system, 
Sanyo BASIC, diagnostics, 
and utilities. The 
MBC-1000 will support all 
CP/M-compatible software 
and will run CBASIC, 
MBASIC, FORTRAN, 
COBOL, and FORTH pro- 
grams when equipped 
with the appropriate inter- 
preter or compiler. Addi- 
tionally, the МВС-1000 
can be used in the Corvus 
Omninet network. 
Software options include 
а word processor and elec- 
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tronic spreadsheets. А 
hard disk is also available. 
The MBC-1000 has a sug- 
gested list price of $1995, 
Further specifications -can 
be obtained from Sanyo 
Business Systems Согр., 


Division, 51 
Joseph St, Moonachie, 
NJ 07074, (|800) 526- 
7043; in New Jersey, 
[201) 440-9300. 

Circle 602 on inquiry card. 


Computer 


Inexpensive Personal 
Computer from Cromemco 


Cromemco's С-10 SP 
[super Pak] personal com- 
puter is supplied with a 
1 2-inch display, detachable 
keyboard, 5%-пеһ disk 
drive with 390K bytes of 
storage, and three soft- 
ware packages. The С-10 
SP features а 4-MHz 280 
microprocessor, 64K bytes 
of internal user-accessible 
RAM (random-access 
read/write memory], and 
24K bytes of КОМ {read- 
only memory]. Its display 
produces 25 lines of 80 
characters and has four 
character sets, including 
graphics, supplied in 4K 
bytes of ROM. Data com- 
munications capabilities 
consist of an RS-232C serial 
port, a parallel Centronics- 
type printer port, a serial 
printer interface, and the 


ability to emulate many dif- 
ferent terminals and data 
protocols. Supplied soft- 
ware includes a СР/М- 
compatible operating 5у5- 
tem, a word-processing 
program, a financial 
spreadsheet calculator, and 
32K bytes of structured 
BASIC. 

The СР-10 SP costs 
$1785. Optionally, the 
CP-10 сап be purchased 
without the disk drive and 
software for $995, or it can 
be obtained with a letter- 
quality printer, a tilt-and- 
swivel ergonormic stand, 
and the software for 
$2875. Full specifications 
are available from Cro- 
memco Inc., 280 Bernardo 
Ave., Mountain View, СА 
94043, (415) 964-7400. 
Circle 503 on inquiry card. 
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Voyagers 


information Support Sys- 
tems’ Voyager Il and Ill 
desktop microcomputers 
use 8085 microprocessors 
and have 64K bytes of 
RAM (random-access 
read/write memory). The 
Voyager 1/8 dual floppy- 
disk drives provide 2 
megabytes of storage, 
while a hard-disk subsys- 
tem gives the Voyager Ill 6 
megabytes of storage. As 
CP/M-compatible systems, 
the Voyagers are sup- 
ported by Information Sup- 
port Systems' word pro- 
cessing, medica! patient 
billing. and accounting 
packages. The accounting 
package features accounts 
payable and receivable, 
general ledger, inventory 
control, payroll and per- 
sonnel, and job order- 
contro! capabilities. 

The suggested price for 
the Voyager 1! is $7745. 
The Voyager ill costs 
$9990. Both systems are 
distributed by Hollander 
Office Products, Suite B, 41 
Duesenberg Dr., Thou- 


sand Oaks, CA 91362, 
(800) 235-3524; in Califor- 
nia, (805) 496-2533. 
Circle 604 on inquiry card. 


16-Bit Personal 
Computer from 
Hitachi 

Hitachi's 16-bit 8088- 
based Personal Computer 
comes with 128K bytes of 
RAM ([random-access read/ 
write memory), expand- 
able 10 384K bytes. The 
system features a display 
screen, a detachable key- 
board, a built-in double- 
sided double-density flop- 
py-disk drive, and inter- 
faces for other monitors, 
Centronics-type printers, 
light pens, and RS-232C 
communication devices. 
The screen can display 80 
by 25 or 40 by 25 forrnats 
using 15 colors or in 
monochrome, and a large- 
Capacity video RAM pro- 
vides 640-dot horizontal 
by 400-dot vertical 


graphics resolution in 
eight colors. The ability to 
overlay text and graphics 
is also supplied. The 
Hitachi Personal Com- 
puter runs under Micro- 
soft’s MS-DOS operating 
system and is supplied 
with a BASIC interpreter. 
Optional equipment 
available for the Hitachi 
Personal Computer іп- 
cludes an 8087 mathemat- 
ics processor and Pascal, 
FORTRAN, COBOL, and 
assembler lamguages. For 
marketing and pricing in- 
formation, contact Hitachi 
Sales Corp.. The Hitachi 
Atago Building #15-12, 
Nishi-Shimbashi 2-chome, 
Minato-ku, Tokyo 105. 
Japan; tel Tokyo [03] 
502-2111; Telex: 124492, 
122391, 124114. 
Circle 605 on inquiry card. 
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Low-Cost 
Desktop Systems 
Datamac Computer Sys- 

tems’ 1200 Series of self- 
contained, portable desk- 
top microcomputers are 
CP/M-compatibie. Based 
on the 780 processor, each 
system has 64K bytes of 
RAM {random-access 


What's New? 


read/write memory), two 
RS-232C ports, a paraliel 
port, display screen, and 
one or two 5'%4-inch flop- 
py-disk drives. Drive for- 
mats can бе single- or 
double-sided, single- or 
double-density, or 96 
tracks per inch. The series 
features simuitaneous use 
of hard disk and 5%- and 
&inch floppy disks, local 
networking and multiuser 
capabilities, intelligent ter- 
minal emulation, RAM 
memory expansion up to 
320K bytes, multiple-disk 
formats, and remote diag- 
nostics. Also provided are 
12 programmable-function 
keys, up to 58K bytes of 
user memory under CP/M, 
and a Help key capability. 
Options include ап 
EPROM (erasable program- 
mable read-only memory) 
burner and a System Activi- 
ty Monitor that lets you dis- 
play or alter memory and 
registers, set breakpoints, 
and single-step through a 
program as it runs. 

The basic Datamac 
1200, excluding disk drives 
but with a disk controller, 
costs $2650. The $4195 
Datamac 1255 has two 
54-inch double-sided 
double-density floppy-disk 
drives, each with 409K 
bytes of storage. The Data- 
mac 1265, which has two 
5%-inch double-sided 
96-track-per-inch drives 
each capable of storing 
788K bytes of data, has a 
Suggested list price of 
$4670, Full details on the 
1200 Series are available 
from Datamac Computer 
Systems, 680 Almanor 
Ave., Sunnyvale, CA 
94086, (408) 735-0323. 
Circle 606 on inquiry card. 


Portable Computer 
Handles Any Application 


The Mé6000P portable 
computer lets users con- 
figure for virtually any ap- 
plication, according to 
Micro Source. The unit fea- 
tures 368K bytes of stor- 
age per 54-inch floppy- 
disk drive, a modular de- 
sign using STD-bus boards 
with an 8-slot card cage 
that can be expanded to 
12 slots, a 9-inch green- 
phosphor cathode-ray 
tube with an 80-character 
by 24-іпе display format, 
and а VT-lOO-style de- 
tachable keyboard. The 
M6000P uses the 280 pro- 
cessor, but it's upgradable 
to 68000 operation by vir- 
tue of the STD bus. The 
M6O000P can use single- 
and double-sided single- or 
double-density disks under 
the CP/M 2.2 operating 
system. А rear connector 
for an optional 8-inch disk 
drive is provided. Standard 
software includes the 
Superfile database man- 
ager and Місгорго "5 
Wordstar, Calcstar, Spell- 
star, and Maiimerge pro- 
grams. 

Optional equipment for 
the M6000P inciudes a 
|O-megabyte Winchester 


hard disk, battery backup, 
printer, ап &-inch floppy- 
disk drive, add-on memory 
cards, and a 6809 card 
running Flex. Prices start at 
$3900. Complete details 
are available from the 
Micro Source inc., POB 
319, New Lebanon, OH 
45345, [513] 687-1395. 

Circle 607 on inquiry card. 


16-Bit Supermicros 

Molecular Computer 
now offers 16-bit process- 
ing power on its multiuser 
Supermicro 8 and Super- 
micro 32 systems. The 
16-bit capability, which ts 
based on the 8086 micro- 
processor from Intel with 
up to | megabyte of mem- 
ory, will coexist in the 
same system with &-bit 
280 processors running 
under the CP/M-compat- 
ible n/Star operating sys- 
tem. This arrangement lets 
each user have a dedi- 
cated 8-bit 280 and 64K 
bytes of memory for 
CP/M-compatible applica- 
tions, while the 16-bit 
CP/M-86-compatible capa- 
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bility gives all users a 
shared resource with more 
addressing space. The in- 
crease in addressing space 
means that large applica- 
tions such as complex 
modeling, graphics, large 
spreadsheets, and statis- 
tical packages are possible. 
Other features of the 
16-bit Supermicros include 
ир to | megabyte of RAM 
(гапаот-ассе55 read/write 
memory] in 256K-byte in- 
crements, an intel 8089 
МО DMA jdirect memory 
access) processor, an 
8-MHz system ciock, and 


parity for error detection. 
Options inciude error 
correction circuitry, the 
8087 mathematics proces- 
sor, and up to 128 mega- 
bytes of Winchester-disk 


storage. A 16-bit processor | 


with 256K bytes of RAM 
for both Supermicro 8 and 
32 costs $2795. Each ad- 
ditional 256K-byte incre- 
ment, up to 1 megabyte, 
costs $1495, For complete 
details, contact Molecular 
Computer, 184| Zanker 


Rd., San Jose, CA 95112, | 


[408] 995-5440. 
Circle 608 on inquiry card. 
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Carbonless Forms 
for Small Computers Detailed 


A free eight-page color 
catalog detailing carbon- 
less forms for small com- 
puters is available from the 
Delmartt Company. The 
catalog presents a line of 
carboniess checks, in- 
voices, and statements, 
plus a description of Del- 
mart's custom-design ser- 
vice for variations in for- 


mat, typefaces, and choice 
of different logos. Direct- 
mail prices for quantities as 
low as 500 are provided. 
Call or write Delmart Co., 
530 North Wheeler St., 
POB 43495, St. Paul, MN 
55164, (BOO) 328-9697; in 
Minnesota, cali (612) 
483-7888. 

Circle 609 on inquiry card. 
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TRS-80: More 
Than BASIC 


The most recent addition 
to the Blacksburg Continu- 
ing Education Series, 
TRS-80: More Than BASIC, 
by John Paul Froehlich, 
shows you how to convert 
your TRS-80 Model | or II 
into a development system 
for programming in Z80 in- 
structioni-code mnemonics. 
It shows you how to con- 
vert the TRS-80 by loading 
object code from cassette 
or floppy disk or by replac- 
ing the BASIC ROM ([read- 
only memory]. It explains 
how you can obtain writ- 
ten text useful m tracing 
system development, and 
descriptions of tne hard- 
ware for programming 
EPROMs {erasable pro- 
grammable read-only 
memories} are provided. 
Appendices іп TRS-80: 
More than BASIC furnish 
the command sequence 
table, references, a list of 
hardware апа software 
suppliers, and source-code 
listing for the moniter pro- 
gram and for programming 
2708, 2716, апа 8/55 
EPROMs. 


Available in softcover, 
the 220-page TRS-80: 
More Than BASIC costs 
$10.95, plus 51 shipping 
and handling. Order yours 
from Group Technology 
Ltd., POB 87, Check, VA 
24072, |703) 651-3153. 
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Logica! Database 

Design Explained 

Logical Data Base 
Design by Robert M. Cur- 
tice and Paul E. Jones has 
al the information you 
need to develop a realistic 
working knowledge of ef- 
fective logical database 
design, according to the 
publisher. Logical database 
design is organized as a set 
Of rules and techniques 
within the bounds of a 
single methodologicai 
framework. Numerous ір 
lustrations and detailed 
descriptions of the prob- 
lems and choices designers 
must face lead you beyond 
elementary principles and 
provide msight into the real 
issues encountered during 
the design process. Curtice 
and Jones supply extensive 
examinations of data ele- 
ments, including the tax- 
onomy of data, examples 
of elements that you're 
most likely to face, and а 
real database. The analysis 
of user requirements is 
covered, as weil as the 
identification of entities and 
their representations, and 
the sorting out of relation- 
ships among entities. Other 
topics addressed include 
procedures for checking 
and preserving the integrity 
of logical data structure, 


how to document a logical 
design, notational conven- 
tions, how to use the nota- 
tion, fundamental rules of 
logical database design, 
and guidelines for logical 
design. 

Logical Data Base 
Design is available for 
$29.95 from Van Nostrand 
Reinhold, 135 West 50th 
St., New York, NY 10020. 
(212) 265-8700. 

Circle 611 on inquiry card. 


Structured COBOL 
Programming 
Structured COBOL Pro- 


gramming by Morris 
Pollack and Harry Geist 
can be used as a textbook 
in a one- or two-semester 
course Or as a self-instruc- 
tion guide. its exercises pro- 
vide you with practice in 
writing program segments, 
and its problems develop 
several prograrns, step-by- 
step, so that you can apply 
what you have learned in 
an orderly fashion. Each 
chapter is complemented 
by a concise outline of the 
concepts presented. Other 
features of Structured 
COBOL Programming in- 
clude appendices covering 


What's New? 


keypunching, BIM OS JCL, 
COBOL reserved words, 
and the Environment Divi- 
sion. A glossary of COBOL 
and computing terms, a se- 
lected bibliography, and an 
index supplement the text. 

Structured COBOL Pro- 
gramming has a suggested 
list price of $17.95. An ac- 
companying instructor's 
guide costs $3.33. Contact 
Bobbs-Merrill Educational 
Publishing, 4300 West 
62nd St, РОВ 7080, in- 
dianapolis, ІМ 46206, |317) 
298-5400. 
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Newsletter Focuses 
on TCS Accounting 
Software 

Rocky Mountain Soft- 
ware Systems produces a 
quarterly newletter for 
users of the TCS [Technical 
systems Consultants) ac- 
counting software sytem. 
TCS Debits and Credits 
has bug reports and fixes, 
potential enhancements to 
make the system more 
powerful or easier to use, 
new products and new 
version | announcements, 
news on TCScompatible 
products or services, and 
helpful ideas. 

Subscriptions to TCS 
Debits and Credits are 
available to any TCS user 
for $20 a year. A low-cost 
floppy-disk update service 
is available to subscribers, 
Contact Rocky Mountain 
Software Systems, РОВ 
3282, Walnut Creek, CA 
94598, (415] 625-1592. 
Circle 613 on inquiry card. 
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Electronic Products Catalog 


Electronic Specialists has 
produced a 40-раде cata- 
log that presents its entire 
line of microcomputer n- 
terference-control cards. 
Also included are protec- 
tive devices, line-voltage 
regulators, and AC power 
interrupters. Descriptive 
sections outlining particular 


problems and suggested 
solutions are provided, and 
typical applications апа 
uses are highlighted. 
Request catalog 821 
from Electronic Specialists 
Inc., 171 South Main $t. 
POB 389, Natick, MA 
01760, (617) 655-1532. 
Circle 614 on inquiry card. 


Magazine for 
Heath/Zenith Users 


Sextant is an indepen- 
dent magazine designed 
for Heath/Zenith users. its 
articles cover a wide varie- 
ty of topics, including color 
graphics applications, ad- 
vice on choosing program- 
ming languages, analyses 
of H/ZB9 interface hard- 


ware, software reviews, 
and game programs. 
Annual subscriptions 
cost $9.97 [four issues). 
Contact Sextant, 716 E St. 
SE. Washington, DC 
20003. (202) 544-0900. 
Circle 615 on inquiry card. 
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Quarterly Probes Voice 
Synthesls and Recognitlon 


Speech Technology is a 
quarterly magazine de- 
voted to the latest technical 
developments and арріса- 
tions in voice synthesis and 
speech recognition. De- 
signed for engineers, scien- 
tists, educators, managers, 
and users, this journal 
probes all areas of speech- 
technology research from 
semiconductors to speech 
science, Other topics 
covered inciude digital sig- 


nal processing. computer- 
processing architecture, 
and effective applications 
of human factors. 

A year's subscription to 
Speech Technology costs 
$50 in the U.S, 558 in 
Canada and Mexico, and 
$67 elsewhere. Speech 
Technology is published 
by Media Dimensions Inc., 
525 East 82nd St, New 
York, NY 10028. 
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FORTH CP/M and CDOS Cross-Compiler 


Inner Access Corpora- 
tion's 8080/Z80 Meta- 
FORTH cross-compiler runs 
under CP/M or Cro- 
memco's CDOS disk oper- 
ating systems. MetaFORTH 
has both 8080 and 780 as- 
semblers and produces 
code that can be down- 
loaded to any ZBO- or 
8080-based computer or 
put into ROM j[read-only 
memory). it uses a built-in 
79 Standard FORTH under 
CP/M or CDOS ro create 
79 FORTH code with an 
application on the target 
machine. Optionally, the 
target FORTH and applica- 


tion can be written with- 
out headers and link words 
for space savings on the 
order of 2596 to 3096. 
MetaFORTH requires an 
8080- or Z80-based system 
with 48K bytes of memory 
and CP/M or CDOS. It's 
available on a single-sided 
single-density 8-inch IBM- 
format floppy disk and on 
two 5%-inch CDOS-for- 
mat disks. The price is 
$450. Contact Inner Ac- 
cess Corp., POB 888, Bel- 
mont, CA 94002, |415) 
591-8295, for details. 
Circle 617 on inquiry card. 
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Powertext for IBM 


Beaman Porter’s Power- 
text word-processing sys- 
tem for the IBM Personal 
Computer has sophisti- 
cated editing and compre- 
hensive text-formatting 
capabilities. Automatic 
copy-placement styles in- 
clude margins, indents, 
spacing, super- and sub- 
scripts, justification, center- 
ing. variable pitch, pagina- 
tion, and table of contents. 
Complementing this are 
features such as form let- 
ters, automatic headers 
and footers, and unlimited 
documentation length. 
Other standard Powertext 
abilities include 132-char- 
acter lines, vertical and 
horizontal border lines, 
boxed copy, print macro 
instructions, up to 14 coi- 
umns, automatic footnote 
numbers, boiler-plate inclu- 
sion, and automatic title 
page, envelope, and label- 
ing. 

Powertext for the ІВМ 
Personal Computer is a 
run-time bootable system 
requiring a minimum of 
64K bytes of memory, two 
disk drives, and a serial or 
parallel printer. It can ac- 
commodate 200K bytes 
per disk and, if your sys- 
tem has more than 64K 
bytes of memory, Power- 
text can provide extended 
memory for the program 
environment and RAM 
[randorn-access read/write 
memory} disk. Powertext 
costs $399, including disk 
and a manual. The man- 
ual alone is $25. Contact 
Beaman Porter іпс., Plea- 
sant Ridge Rd., Harrison, 
NY 10528, (914) 967-3504. 
Circle 618 on inquiry card. 


ject, 


H/Z89 Circuit- 
Analysis Program 
Pressure Applications is 

marketing a circuit-analysis 
program for Heath/Zenith 
89 computers. The pro- 
gram features steady-state 
circuit analysis of R-L-C ele- 
rnents, bipolar and junction 
FET transistors, and opera- 
tional arnplifiers. its easy-to- 
use format and extensive 
function keys allow data 
fies to be loaded and 
saved from disk. Also pro- 
vided are element addition 
or deletion and listing to a 
printer functions. 

The program, available 
for 5'A-inch hard-sectored 
disk only, requires the 
CP/M 2.2 operating sys- 
tem, MBASIC, and a mini- 
mum of 48K bytes of mem- 
Ory. It costs $30. A version 
with screen-plotting capa- 
bilities sells for 540. Order 
from Pressure Applications, 
2478 Briarwood Dr.. San 
Jose, CA 95125, (|408) 
269-6107. 

Circle 619 on inquiry card. 


Visischedule 

for the Appie lil 

Visicorp has released a 
more powerful version of 
its Visischedule interactive 
project-management pro- 
gram for the Apple Ill com- 
puter. The number of tasks 
that can be performed with 
this Visischedule are nearly 
double that of the Apple Il 
version because of the 
Apple lis larger internal 
memory. A 128К-руге 
Apple ІІІ will support from 
145 to 215 tasks per pro- 
and a 256Қ-руге 


Apple 11 wil handle 300 
tasks. 

A minimum of 128К 
bytes of memory and an 
external disk drive are re- 
quired. A printer is recom- 
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mended. The suggested re- 
tail price is $300. Contact 
Visicorp, 2895 Zanker Rd., 
San Jose, CA 95134, (408] 
946-9000. 

Circie 820 on inquiry card. 


СР/М Applications Run 
Faster Under TurboDOS 


TurboDOS, a Z80-based 
operating system, is a Soft- 
ware 2000 product said to 
be fully compatible with 
the CPIM 2.2 operating 
system, but three times as 
fast and capable of storing 
25% to 35% more data on 
each disk. Available for 
single-user and networking 
configurations, TurboDOS 
supports hard disks to 1000 
megabytes and features 
automatic file and record 
interlocks, high-per- 
formance print spooling, 
the ability to handle as 
many as 16 printers simul- 
taneously, multiple com- 
mands per line, and nest- 


ing of command files. 
Software 2000 has de- 
signed versions of Turbo- 
DOS for the TRS-80 Modei 
ll, Xerox 820, Televideo 
TS-800, Digilog 1000 and 
1500, ІМ5 International 
5000 and BOOO series, and 
most 5-100 bus systems. 
An adaptable version for 
any Z8O-based microcom- 
puter can be obtained. 
Complete TurboDOS speci- 
fications will be furnished 
by Software 2000 Inc. 
1127 Hetrick Ave., Arroyo 
Grande, СА 93420, (BO5] 
489-1977. 
Circle 521 on inquiry card. 


Flexible Programmer 
Tool 

Digital Research's Access 
Manager programmer tool 
gives you a common 
method of data-access 
management for data files, 
Basically a general-purpose 
“keyed” file-access meth- 
od, Access Manager lets 
you use meaningful key 
values, such as account 
number or customer name, 
to directly access data 
records on disk files. In- 
dexes can be created to 
provide multiple keys to 
end-user files. it provides a 
common access method to 
the database, regardless of 
which Digital Research 
compiler language you are 
using, through its link to 
the run-time system of ap- 
plication programs running 
under the CP/M or MP/M II 
operating system. Data will 
be accessible through pro- 
grams incorporating Ac- 
cess Manager and written 
in РІЛ-80, Pascal/MT +. or 
the CBASIC compiler, 
СВ-80. 

Access Manager has a 
suggested single-user price 
of $300. Contact Digital 
Research, 160 Сепіга! 
Ave., Pacific Grove, CA 
93950, (408] 649-3896, for 
ful! details. 

Circle 622 on inquiry card. 


Easy-to-Use Real 

Estate Software 

Simpie Soft's Quikcalc 
Real Estate investor is de- 
signed for prospective 
homeowners, real estate 
brokers, and investors. It 
has four separate files that 
can help evaluate potential 


real estate sales Or pur- 
chases. Basically a template 
for 64K-byte microcom- 
puters using either Visicalc 
or Supercaic, Quikcalc is 
provided with separate 
models for individual 
residences and for income 
properties. Both models 
analyze purchase price, 
financing structure, tax im- 
plications, cash flaw, and 
profitability after sale. All 
analyses are summarized 
into an inclusive internal 
rate of return. 

Quikcalc has a sug 
gested retail price of 
$129.95. Versions are avail- 
able for most popular com- 
puters, including the Appie 
and the IBM Personal Com- 
puter. Address inquiries to 
Simple Soft Inc., Suite 101, 
480 Eagle Dr., Elk Grove, 
IL 60007, |312) 364-0752. 


Circle 623 on inquiry card. 


Milestone 

Milestone is a project- 
management апа time- 
scheduling program from 
Digital Marketing. It’s writ- 
ten in Pascal and runs on 
CP/M, UCSD, and Apple 
Pascal systems. For CP/M 
systems, it is compiled us- 
ing Pascal/M апа is 
delivered, ready-to-run, 
with the Pascal/M run-time 
package. For UCSD Pascal 
systems, Milestone comes 
aS an executable p-code 
file. Milestone will run on 
an 8086-based machine 
with CP/M-86, a 280 sys- 
tem with Cromemco's 
CDOS operating system, 
an Apple 1! running Apple 
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Pascal or equipped with a 
280 softcard, a TRS-80 
Mode! || running CP/M, 
and a ZBO-. 8080. or 
BO85-based machine run- 
ning CP/M. Additional re- 
quirements include 56K 
bytes of RAM {random-ac- 
cess read/write memory], 
one disk drive, an 80-col 
umn printer, and a terminal 
with a 24-іпе by 80-col- 
umn display, absolute cur- 
sor positioning, and a 
home-and-clear function. 
Complete specifications 
are available from Digital 
Marketing, 2670 Cherry 
Lane, Walnut Creek, СА 
94596, (415) 938-2880. 
Circle 624 оп inquiry card. 


CBASIC-2 
Screen Handler 

Screenmaster from Mar- 
keting Essentials is a 
CBASIC-2 module in 
source-code form for inclu- 
sion in CBASIC-2 programs 
requiring screen input 
with automatic validation. 
CBASIC-2 code can be in- 
serted to affect any degree 
of editing and control, 
overriding Screenmaster if 
necessary. Screenmaster 
provides such commands 
as GOTO [field] n, BACK- 
WARD and FORWARD n 
fields, NEXT and PRIOR 
[screen], as well as SUB- 
MIT and ABORT. its out- 
put is an іп-тетогу array 
of user responses for fur- 
ther use by the program- 
mer, The Screenmaster 
disk inciudes utilities to test 
and create screens. 
Screenmaster can be used 


with any dumb terminal. 

Screenmaster is distri- 
buted on an В-іпсһ single- 
density CP/M-format disk; 
other formats are available. 
It costs $195, the manual 
alone is $25, and a demon- 
Stration disk сап be pur- 
chased for 510. Order 
Screenmaster from Market- 
ing Essentials Inc. 206 
Mosher Ave., Woodmere, 
NY 11598, (800) 645- 
2622; in New York, (516) 
569-4533. 


Circle 625 on inquiry card. 


Legend Slide Select 

Legend Industries de- 
signed the Slide Select Pro- 
gram for use with its 64KC 
апа ! 28KDE memory cards 
and the Apple Il computer. 
The program, a combina- 
tion of two pieces of soft- 
ware, lets you rapidly 
retrieve a high-resolution 
picture. One part of Slide 
Select is an Applesoft pro- 
gram that gives you con- 
tro] of high-resolution pic- 
tures. For the BASIC pro- 
grammer, a machine-lan- 
guage interface is available 
for easy access to the 
Legend cards. Slide Select 
lets you flip back and forth 
between high-resolution 
pictures, resulting in the 
functional equivalent of a 
slide projector. Control 
over displayed pictures is 
user-selectable by means 
of the keyboard or game 
paddles, or it can be set to 
run automatically. Up to 
eight pictures can be 
Stored in a 64KC card, and 
the 128KDE can store 
twice as much. 

Slide Select comes stan- 


550 September 1982 © BYTE Publications Inc 


dard when you purchase 
Legend 64KC or 128KDE 
memory cards, which cost 
$349 and $650, respec- 
tively. The program is also 
available as an $8 update 
for users who already 
have Legend cards. Con- 
tact your local Apple 
dealer or Legend industries 
Ltd., 2220 Scott Lake Rd., 
Pontiac, Mi 48054, (313] 
674-0953. 

Circle 626 on inquiry card. 


Citation- 
Management 
Program 

The maintenance of 
your personal reference file 
of scientific and academic 
citations from journals, 
books, and conference 
proceedings сап be simpli- 
fied with Bibliotek version 
2.0 from Scientific Software 
Products. Bibliotek auto- 
mates the process of biblio- 
graphy management from 
citation entry through 
printing a finished refer- 
ence list. Citation entry, 
modification, deletion, 
searching, sorting, and 
printing are controlled 
through prompted Кеу- 
board entries. Searches can 
be made by keyword. 
source title, author and 
editor, title phrases, апа 
date in any combination. 
Equipped with extensive 
facilities for editing and 
aitering responses, Bibliotek 
can store approximately 
500 references in a single 
bibliography, which con- 
sists Of two disks. 

Bibliotek version 2.0 re- 
quires an Apple Il computer 
with 48K bytes of RAM 


(гапаот-ассеѕѕ read/write 
memory}. Applesoft BASIC, 
two disk dfives, and a 
printer. А single-user li- 
cense costs $300, including 
an extensive reference 
manual. The manual alone 
is $25. Full details are avail- 
able from Scientific Soft- 
ware Products Inc., 3171 
Donald Ave., Indianapolis, 
IN 46224, [317] 299-0467. 
Circle 627 on inquiry card. 


PERIPHERALS 


Color Display 

The ЕСМ-1301 
Electrohome Limited is a 
13-inch general-purpose 
color display monitor. The 


from 


ECM-1301 has six user 
controls and is directly 
compatible with the ІВМ 
Personal Computer. The 
ECM-1301 provides а 
broad bandwidth, and it 
has separate modules for 
connection to other com- 
puters, including 8- and 
16-соіог modules and ап 
RS-1 70 module for separate 
red-green-blue inputs. 

The EMC-130] comes in 
both medium- (580 by 235 
pixels) and high-resolution 
|720 by 512 pixels] ver- 
sions. It is FCC Class А ap- 
proved. For details, contact 
Electrohome Ltd., 809 
Wellington St. М, КІР 
chener, Ontario N2G 4J6, 
Canada. 

Circle 628 on inquiry card. 
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Portable Communicatlons 
System for the Disabied 


Omni is a portable com- 
munications system for 
nonvocal, vocally im- 
paired, or dexterity im- 
paired individuals from 
Communications Research 
Corporation. A complete 
Omni system includes a 
display board, an LCD 
(liquid-crystal display) read- 
out, hard-copy printout 
facility, 16K bytes of pro- 
grammable memory, a 
remote environment con- 
trol, audible alarm, type- 
writer interface, and com- 
puter access. With the 
Omni system, disabled in- 
dividuals can switch lights 
and electrical equipment 
on and off, summon an at- 
tendant, and select mes- 
sages in the form of printed 
words, phrases, symbols, 
or pictures. Omni is 
equipped with an RS-232C 
port that provides interface 
Capabilities with com- 
puters. The system also can 
substitute for the com- 
puter’s keyboard, which 
provides access to рго- 
gramming and data input. 
Its reader/printer attach- 
ment provides alphabetic 
interpretation of syrnbols or 
pictures. 

The Omni System ranges 


in price from 51275 to 
52975. For a brochure de- 
tailing optional equipment 
and ordering information, 
contact Communications 
Research Corp., 1720 
130th Ave. NE, Bellevue, 
WA 98005, [800] 426- 
8075; in Alaska, Hawaii, 
and Washington, call (206) 
881-9550. 

Circle 629 on inquiry card. 


VIC Timesharing 
with Printout 

RVR Systems’ MDM-1 is 
a modem driver module 
that plugs directly into the 
user port of the Commo- 
dore VIC-20. it's supplied 
with two serial ports for a 
modem and a printer and a 
terminal program that per- 
mits telephone line connec- 
tions ro large timesharing 
computers and computer 
networks, such as Dow 
Jones, The Source, and 
Compuserve. Additionally, 
the МОМ-І has two in- 
dicators that show trans- 
missions to and from the 
VIC. All transmissions are 
simultaneously recorded 
on the VIC's screen and 


the serial printer. An exter- 
nal power source is not re- 
quired. 

The MDM-] is available 
for 559, plus 53 shipping. 
For details, contact RVR 
Systems, POB 265, Dewitt, 
NY 13214. 

Circle 630 on inquiry card. 


Intelligent Interface 

Warn Electronics’ intelli- 
gent printer interface for 
use with daisy-wheel print- 
ers, such as Hy-type | and 
Оџте, lets you downioad 
data from the computer in 
either serial or parallel form. 
The interface, which uses a 
ZBO processor, relieves the 
host computer from con- 
trolling the printer so that it 
can perform more useful 
tasks. Data is stored in a 
software FIFO (first-in/first- 
out) buffer, using 2 space- 
compression technique. 
Data input can be accom- 
plished by either a Cen- 
tronics-compatible parallel 
port or a simplified RS-232C 
port (transmit data and re- 
ceive data only}. The 
parailel input has a variety 
of handshaking signals, in- 
cluding busy, printer fault, 
paper out, and ribbon out. 
Standard features include 
16K bytes of storage, 
switch-selectable serial port 
data rates from 50 bps (bits 
per second) to 19,200 bps 
in 16 common rates, and 
selectable stop bits and 
parity. 

The intelligent printer in- 
terface is available in an 
assembled and tested ver- 
sion or as a bare board 
and operating software. 
Both versions can be ob- 


tained with software al- 
lowing basic features such 
as a full 16K-byte buffer, 
setting of form iength, and 
reprinting of buffer. 
Cabinets, front panels, 
cables, and a variety of 
PROMs (programmable 
read-only memories) are 
available. The price for the 
intelligent interface ranges 
from $125 to $525, Con- 
tact Warn Electronics Ltd., 
POB 526, Knightdale, NC 
27545, [919] 266-9411. 

Circle 631 on inquiry card. 


Run IBM Programs 
on the Apple Il 

The 88Card from Copro- 
cessors lets Apple Il owners 
run programs designed for 
the ІВМ Personal Com- 
puter. The card contains a 
5-MHz 16-bit Intel 8088 
processor, 64K bytes of 
RAM (random-access read/ 
write memory). and con- 
trol functions. Users merely 
plug the card into a vacant 
slot in the Apple, tuming it 
into a 16-bit personal corm- 
puter with 128K bytes of 
memory. The card is fully 
compatible with Apple pe- 
ripherals such as printers 
and disk drives. The 
88Card has the ability to 
Switch between normal 
Apple programs and ІВМ 
programs, using the IBM's 
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operating system. It op- 
erates from the Apple's in- 
ternal power supply. 

Тһе 88Card costs 5899, 
including documentation. 
Further information is avail- 
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able from  Coprocessors 
гс. Suite 64, 50 West 
Вгокауу Rd., San Jose, СА 
95110, |408) 947-4616. 
Circie 632 on inquiry card. 


Low-Cost Printer 
Has Expensive Features 


Integra! Data Systems' 
Microprism produces fully- 
formed characters at 75 
cps (characters per second} 
in a single pass of the print 
head. Standard features іп- 
clude a data mode for 
high-speed printouts at 1 10 
cps, programmabie charac- 
ter densities, an enhanced 
type mode, proportional 
and fixed spacing, auto- 
matic text justification, 
backspace and overstrike 
Capabilities, and vertical 
and horizontal tabbing. 
Operator controls incor- 
porate a fault and paper- 
out indicator and switches 
for power-up parameters, 
parallel or serial interfaces, 
and Xon/Xoff protocols. 
Dot-graphics features in- 
clude 84 by 84 dots per 
inch resolution in a single 
pass, the ability to generate 
charts and drawings, and 


bit-mapped architecture for 
contro! over the output. 
Microprism is compatible 
with other Prism series 
printers. It has a suggested 
retail price of $799 and can 
be ordered from Integral 
Data Systems, Milford, NH 
03055, |603) 673-9100. 
Circle 633 on inquiry card. 


Apple ТІ 
Hard-Disk Kit 
А S-megabyte Win- 
chester hard-disk system kit 
for the Apple |І computer is 
available from Xebec. Ac- 
cording to the manufac- 
turer, the kit can be assem- 
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bled in less than 10 min- 
utes and does not require 
technical expertise. The kit 
consists of a 54-inch 
5-тедаруге Winchester- 
disk drive and Xebec’s 
5-1410 intelligent disk con- 
troller. Standard features in- 
clude up to 22-bit error 
detection, up to | ]-bit error 
correction, a full-sector 
data buffer, and singile- 
command disk initializa- 
tion. Supplied with the 
system is an Appie II Host 
Adapter Personality Card 
that supports Apple DOS 
[disk operating system), the 
CP/M operating system, 
and the Pascal language; a 
115/230-volt power 
module; cable set; cabinet; 
DOS or CP/M software; 
and installation instructions 
and documentation. 

The 5-megabyte hard- 
disk system for the Apple 11 
costs $1299, Individual 
components can be pur- 
chased separately. Full 
specifications are available 
from Xebec, 432 Lakeside 
Dr., Sunnyvale, CA 94086, 
(800) 538-1644; in Califor- 
nia, [BOO] 627-1842. 


Circle 634 on inquiry card. 


Omega 99G 
Printer from MPI 
Micro Peripherals' Model 

990 Omega is a bidirec- 
tional impact matrix printer, 
It can print on letterhead, 
bond paper, or multipart- 
cut forms because it has 
both a front-lead, single 
Sheet feeder and a stan- 
dard sprocket feed. With a 
maximum speed of 100 


characters per second, the 
99G can format printouts 
in 80-, 96-, ог 136-column 
lines using a 7 by 9 dot 
matrix. High-quality print- 
outs can be produced us- 
ing an 11 by 9 matrix and a 
serf-style type font in an 
80-column format. Double- 
wide characters are soft- 
ware-selectable from any 
of four print selections and 
can be intermixed on a line 
for message highlighting. 
Standard print features in- 
clude full uppercase and 
lowercase ASCII (American 
Standard Code for Informa- 
tion Interchange} set, ad- 
justable tractors for paper 
widths of | to 9 inches, 16 
selectable forms lengths. 
skip-over perforation, user- 
selectable line spacing of 6 
to 8 lines per inch, and a 
dot-addressable high-reso- 
lution graphics capability 
for plotting, printing of 
screen graphics, and gen- 
erating special fonts, il- 
lustrations, and characters. 
Other standard features in- 
clude a Centronics-type 
parallel interface, an RS- 
232C serial interface with 
Busy handshake and data 
rates ranging from 110 to 
1200 bits per second, а 
ІК-буге buffer, and a con- 
tinuous-loop ribbon car- 
tridge. 

A variety of options are 
available for the 99G, in- 
cluding а 2K-byte buffer, 
an IEEE-488 bus interface, 
and а 20-тА current loop. 
The 99G has a suggested 
retail price of 5849. Details 
can be obtained from 
Micro Peripherals Inc., 
4426 South Century Dr., 
Salt Lake City, UT 84107, 
(801) 263-3081. 

Circle 635 on inquiry card. 


Microfazer from Quad- 
ram Corporation is a uni- 
versa! printer buffer that 
can be used with most 
popular microcomputers 
and paralleli printers. It uses 
standard Centronics signals 
and can draw its power 
from most printers. Data is 
received from the com- 
puter at rates of up to 4000 
characters per second, and 
Microfazer is user-expand- 
able from 8K bytes to 64K 
bytes using standard 
64K-byte 200-nanosecond 
chips. It's designed to at- 


Universal Printer Buffer 


What's New? 


tach directly to the input 
port of Epson and similar 
printers. 

Microfazer is available in 
four models that offer buf- 
fering of 8K, 16K. 32K. and 
64K bytes. Prices range 
from $159 to $299. Sepa- 
rate voltage power sup- 
plies are available where 
necessary. For compiete 
details, contact Quadram 
Corp., 4357 Park Dr., Nor- 
cross, GA 30093, |404) 
923-6666. 

Circle 636 on inquiry card. 


_ MISCELLANEOUS 


Allenbach to Market 
OEM-quality Disks 


Allenbach industries, 
best known for its high- 
quality disk-duplication ser- 
vice, has set up a dealer 
network for its line of blank 
ОЕМ- [original equipment 
manufacturer] quality flop- 
py disks. Previously avail- 
able only to software pro- 
ducers, the 51⁄4- and 8-inch 
disks can be purchased in 
Single- or double-sided for- 
mats and double-density. 

When Allenbach dupli- 
cates your software, each 
disk is copied and verified 
bit-by-bit. Guaranteed to 


exceed АМЫ [American 
National Standards Insti- 
tute], ECMA (European 
Computer Manufacturers 
Association}, and ISO (In- 
ternational Standards Or- 
ganization] standards, 
Allenbach disks and dupli- 
cation services carry life- 
time warranties. 

For complete details on 
the disks and disk-duplica- 
tion services, contact Allen- 
bach industries, Suite A, 
2101 Las Palmas, Carlsbad, 
CA 92008. 

Circle 637 on inquiry card. 


Plug-in 
Power-Line Monitor 

MCG Electronics’ AC 
Line Transient Monitor will 
determine whether your 
AC line power contains 
transients and surges that 
could cause your computer 
to lose data or garble infor- 
mation. The Monitor has 
five LEDs (light-emitting 
diodes) that indicate 
power-on and that the line 
current has reached 200, 
400, 600, and 800 volts or 
more. Also provided is a 
memory feature that re 
tains transient data for 24 
hours, even if the Monitor 
has been accidentally 
unplugged. 

The Monitor fits into 
any standard !20-volt AC 
outlet and can be moved 
from outlet to outlet so 
that you can determine 
which is best. The Monitor 
is also heipful in determin- 
ing whether a newly in- 
stalled machine will cause 
damage before it has a 
chance to do so. The AC 
Line Transient Monitor 
costs $189 and is available 
Кот MCG Electronics 


Corp. 160 Brook Ave. 
Deer Park, NY 11729, 
(516) 586-5125. 


Circle 638 оп inquiry card. 


New Products 
from MPC 

Apple Il users сап bum 
EPROMs  [erasable pro- 
grammable read-only 
memories] with МРС Pe 
ripherals Corporation's 
PROMHt EDS (EPROM De- 
velopment System). The 
device can program 8K-, 
l6K-, and 32K-byte 
EPROMs such as the 
2508, 2516, 2532, 2716. 
and 2732 with the change 
of a personality module. its 
disk-based software helps 
you manipulate blocks, 
disk files, and EPROM 
code. Downloading hexa- 
decimal files from any 
computer that's equipped 
with an RS-232C port is 
possible. Memory-mapped 
space permits execution of 
EPROM routines directly 
from PROM-It by means of 
the Apple's 6502 micrpro- 
cessor. A switch-selectabie 
write-protect feature en- 
sures EPROM-code stabili- 
ty. PROM-It costs 5129.50. 

Also available for the 
Apple 1! is ап asynchro- 
nous serial VO interface 
card, known as AP-SIO. It 
has driver firmware that 
follows the Apple's periph- 
erai card convention, 
which ensures compati- 
bility with all present and 
future operating systems. 
Switch-selectable firmware 
options include automatic 
linefeed/no linefeed, strip 
incoming  linefeeds, half- 
and fuil-duplex, lower- 
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case-to-uppercase conver- 
sion/no conversion, and 
crystal-controlled data 
rates from 50 to 19,200 
bits per second. The AP- 
SIO costs $129.50. For fur- 
ther specifications on 
these products, contact 
MPC Peripherals Corp., 
9424 Chesapeake Dr., San 
Diego, СА 92123, 1714) 
278-0630. 

Circle 639 on inquiry card. 


High-Performance 
Logic Analyzer 

Sage Enterprises’ Model 
РІ 1160 Logic Analyzer is a 
high-performance device 
designed for digital system 
testing and development. 
Tne 1160, nicknamed the 
Owl, is а l6-channel, 
10-МН? logic analyzer that 
can be used with a stan- 
dard dual-channel oscillo- 
scope to obtain a 16-chan- 
nel timing diagram display. 
When connected to a 
microcomputer, such as 
the Apple Il, the Owl сап 
provide video displays of 
timing diagrams, state 
tables in  user-selectable 
binary, octal, or hexadeci- 
mal formats, and, with its 
Vector Graphic mode, an 
X.Y picture of digital infor- 
mation on the 16 channels. 

The Owl costs 5950. For 
additional details, contact 
Sage Enterprises Inc., 1080 
Linda Vista Ave. Moun- 
tain View, СА 94043, 
(415) 969-5111. 
Circle 640 on inquiry card. 


What's New? 


Minicassette 
Encode/Decode 
Circult 

Braemar Computer De- 
vices is marketing an op- 
tional encode/decode cir- 
cuit for its CM-600 Mini- 


Dek cassette drive. The 
data encode/decode 
capability eliminates the 
need for host hardware or 
Software features to pro- 
vide data timing and verifi- 
cation. Integral en- 
coding/decoding also does 
away with costly en- 
gineering time that’s re- 
quired to interface the 
CM-600 to various digital 
applications. 

The CM-600 uses mini- 
cassettes to record up to 
90K bytes of data on a 
50-foot cassette at a stan- 
dard rate of 2400 bits per 
second. Power require- 
ments are i watt at 5 volts 
DC. The encode/decode 
option adds $25 to the 
СМ-600%5 $100 price tag. 
Complete details are avail- 
able from Braemar Com- 
puter Devices, 11950 12th 
Ave. 5 Burnsville, ММ 
55337, (612) 890-5135. 
Circle 641 on inquiry card. 
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Bubble Memory 
for LSI-11 


Bubbl-Tec is marketing a 
single-board magnetic- 
bubble mass-storage mem- 
Ory system for DEC 
(Digital Equipment Cor- 
poration) 15-1! com- 
puters. The QSB-11 Bubbi- 
Board is made up of a 
|-megabit bubble device 
and a controller that 
emulates DEC's ЕХО! 
floppy-disk system. The 
controller handles bubble- 
device formatting and 
control, interfaces the 
bubbie-memory system to 
the LSI’s bus structure, and 
provides both soft- and 
hard-error protection and 
correction. Built on a dual- 
height LSI-11 module, the 
QSB-11 has 128K bytes of 
nonvolatile storage, an 
average access time to first 
data byte of less than 41 


milliseconds, and data- 
transfer rates exceeding 
68.000 bits per second. 
Power consumption is less 
than 15 watts, and only 
+5-volt and +12-volt 
power is required, both of 
which come directly from 
the LSI-11 Dus. 

The QSB-11 Bubbi-Board 
is fully compatible with all 
DEC 15-11 systems, in- 
cluding the 15-1 1302 and 
-11/23, the SBC-117/21 
Falcon, and the LSI- 11/23 
Plus. The price is $1614, 
quantity ten; ОЕМ (origi 
nal equipment manufac- 
turer) discounts are 
available. Contact Bubbl- 
Tec, 6800 Sierra Court, 
Dublin, CA 94566, (415) 
829-8700. 

Circle 642 on inquiry card. 


W/here Do New Products Items Come From? 


The information printed in the new products pages of BYTE is 
obtained from “new product" or "pressrelease" copy sent by the 


promoters of new products. if in our judgment the information 
| might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 


openiy solicit releases and photos from manufacturers and sup- 
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 


the products and companies appearing in the “What's New?" 


feature is necessarily limited. We therefore cannat be responsible 
for product quality or company performance. 


SPECIALS en INTEGRATED CIRCUITS 


6502 745 10/695 50/555 100/515 
Б502А/5812А 840 10/795 50/735 100/690 
6520 МА 915 10/490 50/445 100/415 
6522 МА 645 10/610 50/575 100/545 
6532 790 10/740 50/700 100/660 
2114-1200 245 05/230 100/215 
| 2114-1300 225 25/210 100/200 
2716 EPROM 490 5/450 10/400 
2532 EPROM 880 5/845 10/790 
6116 Hrach 2KXBCMOS RAM 840 5/345 10/790 
4116-200 ns RAM B tor 15 
Zero Insertion Force 24 рп Socket 200 
5-100 Wire Wrap Socket 240 
AP Products 15% OFF 
AP иши 15% OFF | 
т 


MODEM SPECIAL $89 


SIGNALMAN Mk1 from Anchor Automation 
DIRECT CONNECT Modem with R5232 Cable and Connector 
included. Fully compatible with all Bell 103 modems О to 300 
bps, іші duplex, frequency shit keyed modulalior auto- select 
Of ANSW/ORIG. direct connect, audible lone carer detect 
Müicator sell-contained baltery powered 

Anchor ATARI Modem 89 
Anchor PET/CBM Modem 169 
COMPACK InteHigent Terminal Package 115 
Combines intelligent RS232 port hardware trom cgs Micro- 
tech with EHS Intelligent Terminal sotware to allow you to 
connect any RS232 Modem Ig PET'CBM 

OE HAYES Smarimodem 230 
A5232 MODEM — Accoustic eee 19 


алжан OSES 


We carry Apple П+ from 
Bell & Howell 


^" for Appie 65 


16K ЯАМ белі 

Apple LOGO 150 
Video Recorder Interlace 545 
Super Serial Card 149 
Thunderciock Plus 118 
Z80 Sottcard and CP/M 295 
Parallel Printer Interface/Cable 55 
Integer BASIC Card 150 
Grappler Interface 139 
Apple Paddle Paw 29 
T G Products Joystick tor Apple 48 
T G Faddis 32 
DC Hayes Micromodem 11 299 
Videx BO Column Card 259 
fullFORTH+ for Apple (bg-Forth) 69 
Sdentype Printer and Card 110 
Graphics Tablet and Card 845 
Apple PASCAL Language 195 
Apple FORTRAN 160 
We stock EDUWARE Software 

GENIS | Courseware Development System 185 
Unicom Grade Reporting 250 


Unicom School inventory (resource (кіт!) 
Executive Breifing System wilh fonts 


252 Bethlehem Pike 
Colmar. PA 18915 


commodore 


We stock the complete 


| Commodore Line. Come see 


215-822-7727 A B Computers 


us for Personal, Business, and 
Educational requirements. 


Educational Discounts available. 
Some used Commodore 
equipment available. 


чч” ишли та a ee ee Pe ee а ир н нас ва ee а аа ee п a аа заман 


PETSCAN 1 $345 hase price. 


Allows you fo connect up to 20 ОЯМ/РЕТ Computers to 
shared disk drives and printers Completely transparent to the 
user Perfect for schools or multiple word processing con- 


figurations Base centguratian supports 3 computers 

МС 20 238 МІС Supersiot 24 
VIC 1515 Printer 335 МІС Super Alien 24 
VIC 3K НАМ 32 Meteor Run ШМІ) 39 
VIC 8K RAM 53 МІС Radar Ratrace 24 
VIC 15K RAM 55 Amok 1UMI 20 
VIC 1540 Disk нүр 500 Snakman 13 
VIC Avengers (invaders) 24 Rubik's Cube 13 


VIC Jupiter Lande: 24 
Spulers af Mars (ОМІ) 39 


Programmers Reterence 15 
Renassance (UMI) 39 


VICTORY Software lar VEC 

Stree Sweepers Jb Маге in 3-0 12 
Night Rides 11 Cosmic Debris g 
Treasurers ol Bat Cave 17 Grave Robbers Adventure 11 
Games Pack I 12 бат Pack Il а 
TNW 488/103 with DAA 450 
Compute's First Book of PET CBM 11 
WordPra 3 Plus - 32K CBM, disk. printer 195 
WordPro 4 Plus - 8032 disk, printer 300 
VISICALC for PET ATARI ое APPLE +90 
SM-KIT - PET КОМ Ішін 40 
Programmers Toolkit - PET ROM Шибе 35 
PET Spacemaker |) ROM Switch 36 
2 Meter PET to JEEE or IEEE to IEEE Cable 40 
Dust Cover tor PET 

IEEE-Paralie! Printer (Interface for PET 110 
IEEE-AS232 Printer interlace for PET 120 
The PET Revealed 1? 
Ubrary of PET Subroutines 12 
SADI Intelligent JEEE-RS292 or parallel 235 
Programming the PET/CGM [Compote] 20 
Compute Fas! Book of VIC 11 


Hest of Midnight Gazette 8 
4 Part Harmony Music System for PET 60 


FLEX-FILE for PET/CBM $80 
Very comprehensive and easily used Data Base, Report Writer 
with calculation capability and Машаа Label system 


FORTH for PET by Cargieífuley $50 
Full FIG model wih all 79 Standard extensions. 
Matacemglier ler FÜRTH lor independent object code 30 


KMMM PASCAL for PET/CBM 85 


EARL lor PET/CBM — disk assembler 65 
Editor, Assembler, Reiocator, Linkeditor 


Supsrüraphics - BASIC Languags Extensions 40 


Fast Machine Languape Graphics routines for PET/CBM 


800 Computer 


DISK 
SPECIALS 


SCOTCH 13м} 5. 10/245 50/235 100/230 
SCOTCH (3M) В (0/260 50/245 100/240 


WE STOCK VERBATIM DISKS 


Try the new Verbatim Head Cleaner Kiis 


BASF 5" 8" 10/200 20/195 100/185 
Wabash 5" 10/180 507.75 100/170 
Wabash 8" 10/225 50/220 100/210 
WE STOCK MAXELL DISKS 
Diskette Storage Pages 10 for 395 
Disk Library Cases 8-285 35-215 
бк Hub Rings 8-50 Е 750 35-50 & 600 


и кезені зін игигсисігефгүечіріг гуч чүт nint de d prr pride einn tme m 


CASSETTES - AGFA PE-611 PREMIUM 
High oulput, low nose, 5 screw housings, 


6-10 10/55 5/50 100/48 | 
C30. Oooo V 10/73 ғ 3058. 5B 100/66 


EPSON MX-80 Prinler with Braltraz3- $ 
EPSON MX-80 F/T Printer with Grallrax-- 
EPSON MX-100 Printer with Grafirax+ 


Zenith ZVM-121 Green Phosphor Monitor 109 
OKIDATA 465 
STARWRITER Daisy Wheel Printer F10 1445 
D C Hayes Smarimodem 230 
We Steck AMDEK Montlors 

Watanabe Intelligent Plotter 990 Б-Реп 1240 
BMC BM12A Green Phosphor Monitor 85 
MEMORY for ІВМ 255K-- parity 500 
Stalicdeé anti-stabic spray 6 
dBASE Il 445 


эл3. 4. һ ee ee ree ee te Tere Tee Ce eee агии за re rr 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 
Synertek Systems - 


SYM-1 Microcomputer SALE 189 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 
NITH paia 
D systems 
790-80 64 K 2170 
790-82 64K, 1 double dens dve 2395 
a 287 10 Megabyte + Floppy Dtrve 4495 
ЇЗ? 13 Megabyte Dual Floppy 1495 
225 High Speed Printer 1195 
219 Video Terminal (VT-52 compatible; 595 


ZNM-121 Green Phosphor Моло 108 
All Zenith Software discounted 


IT-1 Intelligen! Communications Terminal 
1100 16-bit/B-bit System 


850 
CALL 


673 Microsoft BASIC 72 
490-16К 269 MISSILE COMMANO 29 
810 Disk Drive 440 — ASTERUIDS 
| B25 Printer 629 STAR RAIDERS 
850 Interface 170 Space invaders 
Inside Atan DOS 18 Music Composer 
Paddle Pan 19 = Chess 
Joystick Pair 19 Ascher Medem-Atiri 
16K RAM 69 РАС-МАН 
32K RAM 99 — CENTIPEOE 


68 First Book ol Alan 
Write for puces on other Alan items 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surface 
oe on all prepaid orders. Prices listed are on cash discount 
basis. Regular prices slightly higher. Pnces subject tà change. 


Circle 4 on Inquiry card. 
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*ADDS* 


VIEWPOINT TERMINALS 
$495 


In addition EP! carries printers DEC & 
DG compatible terminals and modems. 
Items in stock are shipped within 24 hours. 
ALL orders shipped COD. All items ure 
new and in factory cartons with manufac- 
users Warranties. 


ECONOMY 
PERIPHERALS INC. 
(404) 952-0213 


Circle 176 on inquiry card. 


Design Line 
Micro Work 
Stations 


RETAIL 
PRICE 


` T} 5185 


“ А complete range of work stations designed 
specifically to house ai micro-campulers. 

в Delivered heavily packed, in seil-assembty 
torm needing only а Phillips strewdnver and 
a few minutes af your time to assemble. 

е Manufactured from 1" all wood particle board 
surfaced wilh hard- wearing melamine veneer, 
in ather Oak or Walnut. 

» Dealer and Distribution prices on request. 

æ For more informatian on Dur full tanga of work 
stations write or cati 301-223-8900. 


ATLANTIC CABINET CORPORATION 
P O Box 100. Wilkamsporl. Maryland 21785 


Circle 41 on inquiry card. 


Maxell Foppy Disks 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 

invited. C.O. D's 
accepted. Call 

FREE (800) 235-4137 


PACIFIC EXCHANGES 

100 Foothill Bivd.. San Luis 

San Luis Obispo. CA 93401 

In Cal call 1800) 592-5935 or 
x HITERSMS- 1037 


Circle 356 on Inquiry card. 


ANALOG«» DIGITAL 
DIGITAL @ ANALOG 
CONVERSION MODULES 


SOFTWARE 
к... | CONTROL 


For additional detalis abour the АО-200-4 and other 
fine Callfornia Data Corporation 100*; individually 
tested, Nioh reliability products, circle the reader 
service card number below or for faster response 
write or сай us 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 


Tee — 3651 


Circle 75 on Inquiry card. 


$GOLD DISK$ 
CP/M* Compatible 
2-80 Software 


Z-80 DISASSEMBLER 
An easy touse 
program to create 
source (.ASM) files 
from executable 
(.COM) files 


EZ-TEXT TW Lo 


EZ-TEXT will format $ 
your text file the 
way you want it 


5-8" SD/DD 
adi ЧЙ А 
& Associates 


POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 


ЕНЕ 213-532-1237 22 
LIMES Trademark Одна! Research 


Circle 62 on inquiry card. 


NOT 5 MEGABYTES 
BUT 10!!! 
5-100 $1995 APPLE 
TRS-80 


5% 10 MB HARD DISK DRIVE 
SMART CONTROLLER 
5-100, APPLE OR TRS-80 
COMPUTER INTERFACE 


POMER SUPPLY - ENCLOSURE - FAM 
ALL CABLING 
COMPLETELY ASSEMBLED 
AND TESTED 


ASC М10 CURRENTLY RUNS 
ON THE FOLLOWING DISK 
OPERATIMG SYSTEMS; CP/H 
“ae APPLE 005, ТВ5-80 


| P.. Box 615 


Lexington Park, MD 20653 
(3011 863-6784 


LDOS is a trademark of кеі са! Systems Inc 


TAS-80 із a trademark of Tardy Corp. 


Circle 37 on inquiry card. 


Diagnostics and 
Treatment 


for your 
CP/M* Computer 


ТҮНТЕМИҰРЫ,,.............. > .29.95 p.p. 
US! СРМ Disk} 


Теніз and Жаугемен О, Memory, Disk-System, CPU; 
reads Піс parameters and menda files under software con- 
trol, piopolnts bed chips, etc. |H 514 diak, eperily} 


MICRO SERVICE GUIDE 1 
"СРАМ, Camputer System Servicing" . ,7.95 p.p. 


MICRO SERVICE GUIDE Il 
"БАЗООУВОІ Disk Drive Servicing". ..... .9.95p p. 


MICRO SERVICE GUIDE books are written for anyone 
with basic electronic knowledge und ability to use screw. 
drivers. The meppen dir provides detailed repair techniques 
for people with soldering iron end әп oscilloscope. 


LIS Funds only. Foreign orders add 14.00 Personal checks | 
lake 3-4 weeks. California residents adc 6% tar. All ordera 
are confirmed by mall, Write for technica) details. 


R. F. & ASSOCIATES 
1930 Purdue Ave. 
Los Angeles, California 90025 
(213) 477-8310 
“Trademark of Digital Research 


Circle 201 on Inquiry card, 


Gota computer? 


Get a Giltronix Selector 
Switch. 


н танты and re-pisgging your CPU's, 
modems. Eliminate expensive 


at en of Interconnection hardware Connect 
three components 00 Gütronix Selector Switch 
#SSAB. Then select your connection with a simple 
turn of the dial, Only $79 in OEM quantities. 
Monitoring options avallabie Full 5 year warranty 
on all Gilironix units. 

SWITCH TO GILTRONIX. 


< GILIRONIX, ING 


870 San Antonio Ave. Palo Alto, СА 94303 


Circle 207 on inquiry card. 


Build and Enhance 


your Apple * sofiware library 
at allordable prices. 
For tha FIRST time — PACKED 
, disks with 60 oulstanding 
, programs. 
ғ б Your Apple * needs programa! 
| At last you һауа ап appartunily 


Ватан to wee your Apple® to ita fullest 
б паси mw 


APPLEWARE Iit. offers on each disk an 


axtonsive variély of programs Including: 


Business + Printer « Graphics 
Gam * Тех! е“ Music 
utis + Date бала * Finance 
Science • Engineering * and тал 
others with 3.3 OOS ісе тасу damullining 


First 3 disks available at $59.95 each 
Ordar all 3 for a free bonus disk. 

Call now toll free: 1--В00-327-8664 
Fla. Residents: 305—584-7004 

Please add $3 for postage & handling. 
6400 Hayes St = Oe 


Hollywood, FL 33044 
**M Appii lp g тесните Trademark єй Apple Cormpular Ca 


Circle 31 on inquiry card. 


40x24 VIDEO + 
6502 MICROCOMPUTER 


6502 MICROPROCESSOR 4K RAM 


6522 VIA 2715 OR 2532 


2 PARALLEL 


2716 CHARACTER 
ШО PORTS Ei 


GENERATOR 


x HORIZ. & VERT. 
Te SYNC 
44 PIN EXPANSION 


CONNECTOR ::2 = 
et MATS 9'Ax534" BOARD 
: к SIZE 
CRYSTAL "Rs ACD 
| nem -————. - ' 
A aa ———— == AER— TE рау: IM COMPOSITE VIDEO 
! nd ЭШЕ Н HET нез: jM 8.27 OUTPUT 
4 MOUNTING ше... | | HK IUE ic) 
Е- 


“МІМІ VIDEO" 82-140 


This board can be used to add a video display to your AIM or other computer. It can also, with 
the addition of a parallel keyboard, ӘУ power supply and video Monitor, be used as a home 
computer. It will run Tom Pittman’s Tiny Basic. The 2716 character gen. will produce 256 8x8 
characters, ASCII upper and lower case and graphic characters. The 44 pin expansion 
connector can be used to add up to 6K of memory or extra VO ports, 


Documentation includes schernatic, parts list, connector pin outs, and source listing for video 
display and Monitor. Control character response: H-back space, Fup one line, J-line feed, 
L-clear screen and home, M-carríage return, U-forward space non déstructive. The cursor is 
flashing underline type. Power requirements: 5 volts 600 MA 3 watts. 


Price: 

Assembled video board without EPROMS #82-140А .............................. $149.95* 
EPROM 2532 with Monitor + Tiny Вавіс................. ааа ИН........ $ 39.95" 
EPROM 2716 character generator . ................. MTM... ШОШО. ........ $ 19.95" 
EPROM 2716 parallel input ............. | .......................... $ 19.95 
Bare board with documentation Я82-40В,..................................... $ 79.95 


Peri JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, СА 94070 
ADD SALES TAX IN CALIFORNIA a ADD 5*4 SHIPPING & HANDLING 3% FOR ORDERS OVER $100 | VISA | 


415) 592-8411 10% OUTSIDE U.S.A. 
шм dial AFIN Ll WILL МАУЫ дат - 4pm 
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LOOK TO THE FUTURE... 


EPROM-32 


The only EPROM programmer you need! 


- FEEE-696 15-100) EPROM programmer for single supply 
i 5v) EPROME 
d current 1K trough 16K (byte) EPROMs pius future 


* EPROM can be verdied ough à part oi tocated in momay 
apace for етап aw use. 

«Personality Modules adapt board to diferent EPROM types 
FM-1--2508, 2758 PM-3—2732, 27323 PMS- E8704 

2516, 2716 РМ-4 2564 PM-7 — 2578 

РМ.2--2522 РМ-5-2764 PH-8—27128 

+ Single 18/0-imserion-pessane socket accommodatas both 24 
pun and 28-pin EPROM packages 

* On-board D-E cometer with adjustable гер for pro- 


Mtn. I [4 e. a with solder masks, silkscreen and 
ated contact lingers 
/2BO contrat software 1-4 commands Юе program- 
RUN. venticabon, disk 1/0 and editing. 
E03 user's magal mitans source listing of co- 
ы 


MiceDynemia „5269.95, 


Price includes EPROM-32. documen- 
17577 2007 3 two гои — 
um TN 38117 oe Lm е Ee 


(801-755-0819 — wy CP/M-comgatibin disketa — $9 05 
MasterCard 5 Visa TN residents add 8% salas tar 


Circle 318 on Inquiry card. 


it's Now Available! 
The Light Pen For The 
IBM Personal 
Computer 


idea! For: @ Program in- 

terface and menu selec- 

lion. 8 Interactive graph- 

ics for engineering, business and CAD. 
B Very effective educational programs, 
without keyboard problems. 8S8 SUPER 
games, exciting demonstrations and just 
plain tun. Professional Quality and Dur- 
able Construction, yet inexpensive. Full 
Supportad Under ІВМ Basic for Color. 
Graphics Adapter with Monochrome or 
Color Displays or TV's. (Not for use with 
ІНМ Monochrome Display). Introductory 
Pricing: FT-156 Light Pen — $159.95; 
Demo/Games Diskette — $39.95. Call or 
write us, or see your participating ІВМ” 
dealer. 


FTG DATA SYSTEMS 
10801 Cale Street, Suite M-2 

Р.О. Box 615 

Stanton, California 90608 

(714) 995-3900 VISA & M/C Accepted 


Circle 196 on inquiry card. 


SIBASF Бех", 


Disks 
SAVE 40% отет 


4/ ҒҒ Spocify soft. 
5 Ya 10 or 16 sector 
1 side/singie denally 
1 side/double density... ...... «21.90 
2 sidesidoubis density... .... TEN. ul 


8 4: ЗресНү soft 
or 32 sector 
1 sida/single density, ...... 
1 salde/doubis density ` 
2 sidesidouble далайу............ 


CHECKS — VISA — MC — C.D.D. 
(313) 727-7780 ADD $2 SHIPPING 


(ҮВЕМ COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 273 on inquiry card, 


NEW 23K 
PERSONAL 
COMPUTER 
5239% "ерт зм 


You get the NEW APF-IM-1 Full Size Powerlui 
Computer: Includes 14K ROM with Level Il BASIC 
Бий in, BK User RAM, Color, Sound, Protessional 


| S3 keyboard, Two controllers, Two 10 kay numer- 


ic pads, High spead cassotie, A.C. adapter, AF 
modulator, T.V. switchbox. Accepts TAPE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND. 


| ABLE atlow cost. 90 day paris and labor warrarn- 


ty, Owners guide, BASIC language manual, All 
this in a beautiful black and white consola case 
for only "239%, 


| 15 DAY FREE TRIAL Return within 15 days com- 


piele and undamaged (ог rafund of purchase 
price. 


PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 


Circle 385 on Inquiry card. 


RGB irte" 


13" 399 
19" - $389" 


41 “4 


ІВМ Cable - 549% 


ve Coron RADAR Ub CORR 


Bezels 13".$17* 
MO 19" - $24* 


Mote: Enciosed Models Now Available 


NEW! ee SUN Box" $89% 


bete 
" Ld 
к 


өз Гена бой дъги B^ наса. Бю) 
мазртр, Сәні Fan. E 
' ы-ы aci COT көй 
t impe ке Mah 


i т 
p тым мч а Ші, 1654 


Dealin' Electronics 


Lira verda Ға 
Ari хз 


Тһе Vital Link 


СРЯ із an advanced lext formatter offering 
fast, exible word processing for the 
UCSD p-System. 

СРЯ functions Include paginallon, underiining, 
proportional spacing and a loi more. 

CPR is available now on B" diskettes for p-Sys- 
tem versions Il and IV including 175 page users’ 
manual D $199 00. 


*"ucsD p-5phtarm ie m iredamark ot Ihe 
Regents cl the Urdesrtity of Calitosnia 


| SOFTWARE FOR 
n SYSTEMS AND 
APPLICATIONS 
AX ЕВ 


11568 Sorrento Valley Ad San Diego, СА 82121 


Bulle 11 (714) 452-9340 


Circle 83 on Inquiry card. 


FEEL TRAPPED 
BETWEEN 
CAPACITY AND 
COST ? 


Processor interlace introduces the Cartndgs Disk Gon- 
iroter for the 5-100 bus Cantigurable lor 12 жесш 
2215 and 5440 type disk drives (1 Z5- 10 Mbytes per 
dive; Compete with CPM* CAOS. disk formatter 
diagnostics and techtucal manual low cost $595 00 


Manual (ину $25 00 oe 
The pariarmanca 

you raed at 

а сөзі you can 

altatd 


Precasser Intertacas. юс. Р 0 вок TA Em Grove WI 53122 


114- Іш: 


Сігсів 382 on Inquiry card. 


PC/FORTH 


Complete FORTH program development systems 

for the ІВМ?” Personal Computer. Pockages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen edilor, 
ossembler, decompiler, ие», fila ond record 
access modules, and many demonstration pro- 
grams, 100 роде user manual,. . $100.00 


Floating point arithmelic extensions and cross 
compiler available at additional cost, 


Ready to run under PC-DOS or CP/M-86* 
Standalone version ovailable soon. 64 kbytes 
RAM ond Iwo disk drives recommended. (IBM 
is a regislered trademark of international 
Business Machines Corp CP/M is a registered 
trademark of Digital Research, Inc. 


Laboratory Microsystems 
4147 Beethoven 517001 
Lot Angeles, СА 90066 
[213) 306-7412 


Circla 262 on inquiry card. 


C compilers 
and 
Cross compilers 
Available for: 
PDP-11 RT-11/RSX-11 
6809 SDOS/FLEX 
8080 СР/М 
8085 CP/M 
280 СР/М 
8086 CP/MB86 
8088 MSDOS СР/М86 
OTHERS PENDING 


The full C language, as described in "The 
C ramming Language" by Karnighan 
and Ritchie. 

UNIX version 7 compatible. 

Starting at $200.00 


UNIX м а ины of Bek Liba AIT) 1: 
Dota 


TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
San Jose, California 95112 


408-275-1659 


Circle 456 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


SOFTWARE 

MICROPRO 
Wordstar $289.00 
Майтегде 89,00 
Customization Notes $359.00 
Spellstar $239.00 
Datastar 8188.00 
Calcstar $199.00 
MICROSOFT 
Basic interpreter $349.00 
Basic Compiler $389.00 
Fortran 80 5499.00 
Cobol 80 $695.00 
DATA BASE 
ҒМ580 $595.00 
dBase li $599.00 
NEW! IBM PC SOFTWARE NEW! 
INFORMATION UNLIMITED 
Easy Writer 5288.00 
Easy Speller $149.00 
Easy Filer $310.00 
VISICORP 
Visicalc 256K $190.00 
VisiDax 5199 
VisiFite 5229 
VisiTrend/VisiPlot 5229 
MICROPRO 
Wordslar $299.00 
MISCELLANEOUS 
Suparcalc by Sorcim 5229.00 
Superwriter by Sorcim 6289.00 
Home Accountant Plus $139.00 
ENTERTAINMENT 
Deadtine 539.00 
Temple of Apshai $29.00 
Cursa of Ra $15.99 
Call For More ІВМ Software And Accessories 

DISK DRIVES 
COI 100 for tha ТН5-80 Moda! 1 
5% 40 track $299.00 
ССІ 189 for tha Zenith 2-69 
5% АО track 5379.00 
CORVUS 5M wiih Mirror $3089.00 
CORVUS 10M with Mirror 5448900 
CORVUS 20M with Mirror $5389.00 
CORVUS Interfaces CALL 


Ekte Controller CALL 
Elite Two 80 Track CALL 
Elite Three 80 Track double-sided CALL 
DISKETTES 
Maxell 57 single side $39.00 
Maxell 8 single side $49.00 
Maxell 5% double side $45.00 
Maxell 8 double side $55.00 
BASF 5% $26.95 
BASF 8 53800 
Verbatim 55 526.95 
Vorbatim 8 $36.00 
Wabash БУ $24.95 
Wabash 8 $25.95 
IBM PC ACCESSORIES 
64K Card by Microsoft $435.00 
Joyslick by T & G $49.00 
128K Card $579.00 
192K Card $629.00 
266K Card $699.00 
Combo Card by Apparat $249.00 


Call for more ІВМ PC add-ons 


For fast delivery, запа certified checks, monay 
orders, or call to arrange direct bank wire 
transfers. Personat or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject lo change 
without notice. Call for shipping charges. 


master charge 


DUE MATE Adam CARD 


Technical information call 617/242-3361 
Circle 135 on inquiry card. 


APPLE SOFTWARE 
MICROPRO 
Wordstar $269.00 
MaliMerge $99.00 
Spailstar $149.00 
DataStar $189.00 
Calcstar $189.00 
Superson | $159.00 
VISICORP 
VisiCalc $189.00 
VisiTarm $79.00 
VisiDex $189.00 
Vis!Piat £169.00 
Vis!File $189.00 
VisiSchedule $259.00 
VisiTrend/Piot! $239.00 
VisiPac $539.00 
MISCELLANEOUS 
Micro Courier $218.00 
Screen Director 5129.00 
Executive Briefing System $169.00 
Supercalc $93.00 
Personal Filing System $115.00 
PFS Report Writer $75.00 
Word Handler $169.00 
CP/M Power 558.00 
ENTERTAINMENT 
Wizard and Princess $28.00 
Twerps $2B.00 
Beer Run 528,00 
Zork |, Il $26.95 
Deadline 539 
Chop Lifter $24.95 
Pinball $24.95 
Cannonball Blitz $28.95 
Knights of Diarnonds $28.95 
Midnight Magic 63200 
Wizardry $45.00 
Tima Zone 579.00 
Tuesday Morning Quarterback $24.95 
Crush, Crumble & Chomp $24.95 
Delesiones of Ayn 515,99 
Мопос в Tower $15.08 
Star Warrior $31.98 
Snack Attack $23.95 
Star Blazer $24.95 
Kabul Spy $29.95 
Cyclod 523.95 
APPLE ACCESORIES 
ADVANCED LOGIC 
Add-Ram 16K Card $99.00 
£-Card CP/M for the Apple II $225.00 
Smartarm 80 Column Board w/Softtswitch $249.00 
The Synergizer 
All of the above plus "The CP/M Handbook" $545.00 
7-80 Card бу Microsofi 5319.00 
16K Card by Microsoft $158.00 
32K Card by Saturn 5199.00 
Keyboard Enhancer Il by Videx $125.00 
VidBolerm by Vidax $259.00 
Game Paddles by TG $49.00 
Joyslick by TG 549.00 
Numaric Kaypad by Keyboard Co. $139.00 
ALF 9 Voice Board $159.00 
ALF 3 Voice Board 5225 00 
System Saver by Kensington $75.00 
Versacard by Prometheus $229.00 
8088 Card by Coprocessor $788.00 
Microbutfer 1 16K w/graphics $258.00 
МісгсініНег ІІ 32K w/graphics $299.00 
APPLE INTERFACE CARDS BY CCS 
Serial Asynch. $7710 $139.00 
Serial Synch.it7712 $149.00 
Call for other CCS cards 
RAM 
18K Ram Kit for Appia I; TRSBO $17.50 


200 nano seconds, 4116 chips 


The CPU Shop 


| TO ORDER CALL TOLL FREE 1-800-343-6522 
c uen 420-438 Rutherford Ave., Dept. BOSM , Charlestown, Massachusetts 02129 


Hours 9 AM – 9 PM (EST) Mon.-Fri. (Sat. till 6) 


TWX- 710-348-1796 


COMPUTERS 
CALIFORNIA COMPUTER SYSTEM 
Mainframe 2200a 5485.00 
2-60 CPU 2810а $265.00 
64K RAM 2065 $569.00 
Floppy Controller 2422a $359.00 
ZENITH 
2-69 46K CALL 
2-0 64K CALL 
Call For Prices On The Complete Zenith Line 
CASIO FX702P Роске! Computer 5179.00 
Sanyo МВС1000 64K $1649 
Call For Prices On Complete Sanyo Computer Lina 
PRINTERS 
МЕС 7710 Serial 52395.00 
NEC 7720 KSR $2749.00 
NEC 7730 Parallel $2395.00 
HEG 3510 Serial $1850.00 
NEC 3530 РагаЙе! 51850.00 
NEC 8023 Dot Matrix 100cps $539.00 
Olivetti DY211 Letter Quality 
Daisy Wheel Printer $1095.00 
Parallel Only 5995.00 
Epson MX-80 CALL 
Epson MX-BOFT CALL 
Epson MX-100 CALL 
IDS 560 CALL 
{DS Prism 80 CALL 
IDS Prism 132 CALL 
Okidala Microlina BO CALL 
Okidata Microline 824 CALL 
Okidata Microline ВЗА CALL 
Okldala Microline 84 CALL 
Centronics 739 $675.00 
Datasouth 180 cps CALL 
Zenilh Z-25 150 cps CALL 
MONITORS 
Amdek 12" 8 & W $109.00 
Amdek 13" Color £329.00 
Sayno 9" BAW $135.00 
Sanyo 8" Green $140.00 
Sayna 12” BAW $179.00 
Sayno 12" Green $189.00 
Sanyo 13" Color $359.00 
Zenith 12" Green $99.00 
Zenith 13” Color $339.00 
Hectrohome 13" HI-RES 
Color Monilor $829.00 
Electrohome 13" Color $349.00 
Electrohome 12" BEW £179.00 
Electrohome 12° Green $169.00 
Electrohome 9" BAW $149.00 
Electrohome 9" Green $158.00 
SPECIAL OF THE MONTH 
RANA SYSTEMS 
add-on disk drive for Apple II 
Elite Өле 40 track CALL 
TERMINALS 
ADDS Viewpoint $495.00 
Zenith 2-18 $679.00 
Televideo 910 $595.00 
Telavides 925 $779.00 
Televideo 850 $969.00 
TELECOMMUNICATIONS 
Prentica Star Modem $128.00 
Novalion Cat Modem $139.00 
Novation D-CAT $149.00 
Novalion AUTO-CAT $199.00 
Novation APPLE CAT 5299.00 
Hayes Smart Modem $249.00 
Hayes Micro-Modem $295.00 
Hayes Chronograph $225.00 


Massachusetts Residents call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
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88086/8087/8088 I 
CROSS SOFTWARE PACKAGES 


1 C cross compiler for the 8085. АН facilities of the 
complete C language. including floating point 
for the БОЯУ, are supported. Optionally, memory 
can be allocated for use wrth the BOGE. Output is 
symbolic assembly language. The compiler is suita- 
bie for use in porting UNIX to the 8086. 


Cross assembder/linker/hbradarn/downiline 

loader for the 5085. Assembler input i5 an exs- 
tension to thaz used by Intel, Loader output is a file 
in standard Intel hex l'ormat. 


muaro debugger for the ВО86. Capabilities 
include display, breakpoints, interpretive execu- 
tion, as well as талу others. 
Host System: PDP-11 RT-1HH, RSX-1 IM, 
UNKA., UNDUV7; or VAX-1 running ММ, 
UN 32V. 


For additional information: 


dvanced 
igital Products, Inc. 


1701 21st Ave. $., Suite 222 « Nashwille, TN 37212 
Phone (615) 383-7520 


заң доуаделыға of intel Corporation, NIX and LU 33V ме 
Urademari ой Be Laborar; ИТ-1 1, RSX-1 1C PDP-11, VMS and 
VAH- 1 эке trademarks of Digia Equipment С 


Circie 11 on Inquiry card. 


БАК Ехрапвїоп 
n for 


= =* Personal 
ЕЕ. Computer 


ALL THE MEMORY YOU'LL EVER NEED 
vanced BASIC 
Program Capacity 
“ increase VisiCalc" Worksheel 
space to 4 limes 
e Compie Pascal Programs 


RELIABLE PERFORMANCE THAT'S GUARANTEED 


» Parity Generate and Check 
ә Gold Plated Edge Connector 
е Fully Tested and Burned In 
е Full One Year Warranty 


ic. tere o1 7/99 


DCT Corporation "ar 
P.O. BOX 14734 — 


MINNEAPOLIS, ММ 55414-0724 
PHONE (612) 379-9235 oo 


тіміз à i CURT ERTO THA MAL DF uM 
чел C е9 s BEL Tee Та йлн C PERSONAL ТЫЛЫ WC 


Сігсів 187 on inquiry card. 


AUTOMATE YOUR OFFICE 
WITH 


ASCI* SOFTWARE 
CONTROLLABLE 
SWITCHES 


| 54° DRIVES SUBSYSTEMS 
FOR APPLE’, TRS-80* & IBM'| 


' Reg. trademarks ot Apple & Tandy Corp 


- DUAL 5*," DRIVE ENCLOSURE.... $79.00 
(aluminum chasis, w/baked paint) 
POWER SUPPLY FOR THE ABOVESA3.00 
iwilh switch & power card) 
CONVERSION KIT FOR 5'«" STD. DRIVE 
INTO APPLE DRIVE (with cable)....$79.00 
CABLES FOR TRS-BODRIVES — ...$35.00 
SINGLE SIDED 5%” OF (48TP4}.,..8225.00 
5%" DRIVE REPAIR... ........... ..575.00 
tif beyond repait will replace for $135.00) 
Shipping & Handling add $10.00 
Cahforna Hesiden!s add 69 Sales Тах 


COMPUWARE PRODUCTS 
4 Caraway * Irvine, CA 92714 
(714) 557-2190 • (214) 551.6324 


Сігсіе 125 on inquiry card. 


Bu 
Cables 


EIA RS 232-C 


Quality cables with immediate 
delivery and low prices. 


$11.50 + .15/It. 
12.00 + .25/!t. 
13.00 + 30M. 
14.00 + ,40/Я. 
16.00 + -50/11 


Specity. Male or female connectors, length of 
cable and ping Io be connected. ОЕМ & quantity 
discounts available (o qualitiaed customers. On 
prepaid ordars add $4.50 for shipping/handling 


We alsa supply OEC 
and IBM Campatible cables. 


Communication 
Cable Company 


319 Louella Ave. Wayne, PA 19087 


215-964-9404 


Circle 95 on inquiry card. 


The Last Disassembler 
You Will Ever Nead! 


Mnemonics Externally Defined 


Pascal/MT+* Useral 


Our Cross Module Identifier Checker traps 
mismatohing declarations of global constant, 
сура, and var identifiers, and routine head- 
ings made in different source Мез Handles 
entire release В.В language, usas 8T, ЗЕ, #0. 
ЖР compiler directives. Symbol table sizas are 
user modifiable. Comea with test data, doou- 
mentation. 889.00 


dBABE-R* Vers 3.55 Users! 


Superb, user tested mailing liat program. 
Last, Firal name, Street, City, State, Zip, 2 
extra fields, < 160 bytas par record. Enter, 
adit data. danarats labels, reporte, Wordstar* 
form letters. User enterable record selection 
oxprosaion. Name, гір, append access orders. 
saa a with documentation, source coda. 
9.00 


ATARI* 400/800 memory! 


16 KB RAM Board, A&T, $ 78.00 
64 KB RAM Board, A&T 6190.00 
64 KB add-on RAM kit $124.00 


Haldo Products Ine. 
86 Camille Ln. ОВА5ЕНТМ ASMTON TATE 


Е. Patchogue, WonfatarTM — MICRO PRO 


NY 11772 ATARI TM АТАМ inc 


PascavidT «+ Th Они Research 


(816) 889-9684 


Circle 212 on inquiry card. 


|8085 - 280 


Structured Assembler 


Get the benifits of high level 
programming with the efficiency 
of assembly language | 
Features: 

PASCAL-LIKE STATEMENTS 
AUTOMATIC INDENTING 
RELOCATABLE ASSEMBLER 
LINKER GENERATED LISTINGS 
Available for: 

CP/M $149 
TRS-80 $149 


ISIS $329 
Specdy disk size/densty - CPU make/model 
Grach - Money Order - Master Card - Vesa 


BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 

DALLAS, TX 75240 

(214) 255-9347 


Circle 57 on inquiry card. 


TYPESETTING 


COMPUTER 


Type your manuscripts, catalogs, or 


Zilog, Intel, PASM Supplied 
ASCIVHEX Praconditioner 
Can Extemally Del. Equates 


other Lext into your word processing com- 
puter. 

Send 11 to us on a disketle or via- a 
modem transmission and we'l! send уси 
camera ready fiim copy. 

Computer typesetling provides high 
quality, easy to read copy at a fraction of 
the cost of conventional lypesetting. 

Call or write for instructional brochure 

| that includes typestyle selections, format- 
| ting instructions, and examples. 


Optional Address Llsting 
ASM/PASM/M80 Compatible 


DB statements forcible over user 
specifled range 


$150. complete/$25. manual only 
for furthar information contac! 


COMPUTER TOOLBOX, INC. 
1325 East Maln St. 
Waterbury, Ct. 06705 
Phone (203) 754-4197 


* User selectablesotiware controllabile 
e Switches computers and perphereis 
» User determined control words 


» Supports 150 to 19200 baud 

* F'otally poriable with AC option 

• Features manual override operation 
Advanced Systems Concepts. Inc. 


P.O.Box Q 
Altadena, California 91001 
(213) 684-5461 or 794-2308 


Dream Electronics 


131 N.W. 2 nd. St. 1-503-7524833 
Corvallis, Oregon 97330 


Сігсів 13 on inquiry card. Circle 170 on Inquiry card. 


:FOR ONLY $129.95 Learn тараны 
:From Тһе Ground Up | 


з Build a Computer kit that grows 

a With you, and can expand to 64k 

* RAM, Microsofi BASIC, Text Edi- 

a for/Assembler, Word Processor, 
Floppy Disks and more. 


EXPLORER/85 


Here a фе bow cnat жау to leam the fundamentals af сота. 
puig the all-important Малы you'll nesd more aed 
посте аз you ad vati ifi ppp ОНА Foe just $129.25. 
you gel he advanced деніне Ex 105 тииет сатті, 
wilh all the features утна need to how bo write and 
ume And n can grow inis a күзет tha! m & 
fer any persanal nomipulet an ihe market. Lonk al 
these features. BOSS Central Processing Unit. he 
microprocessot “heart” of the Тағы ! n the 
d who will boy and use Ihe 
Four Blut ph nne Eh а e be 
tmi сал парал aid out pul your pitita. as well as 
сіт exiener ewes relays lights ес а слее 
interface that lets yru sione ard. reload mh yu ve 
learned to wrije ielunn 2.000 hylt operating 
ayaman maken r) rety із learn compulung in 
werra] uporan ways 9 Н wumpler inter mrri: 
ing und enierig of programs * |! permas moms hy you 
to al] paris тіне күзім ыз vens can check сиз the Маз} af 
апу paimi in the pragram € it allows 1racing aach em. 
, with prvuon fnrt displaying all the the 
jregaires [age mic] © ated 11 


level (Level A) of tha 
129 B5. incredible’ To uas. jum 
m supply end terminal or 


Sug я r av 
[убор ay = il you don? have Ihem, ser qur 
й Level га omn М (Terminal Veron] ғам 
T ar rm [Has Keypsd/Dapisy Version} s e 


LEVEL B — This hinch converts ise mothar- 
board inte a Li S100 bue (industry standard) oven 
puer Now you cu phu in апу ofthe fired of 50 


mala 
O лкен МУ. plus S2 PAL* 
О 5100 bus connectors [иеп required) 


does much mone? 
You get ali hia in rA. mari 
Explorerin for on 


на cach 


2 
a 
"n 


= Add anl] morc 

ing power, tris budd 

meum direaly on 
and expands 

bur to pia, elei. 

Che 90085 plus $2 


810 hus connecton (fone 
wend} 04.05 euch 


EET 
E 


1: 
k 


LEVEL 0 — When you reach the pon! іп Батал that m- 
‚ жт edits two charrar eather add dh 
of a memory directly an the motherboard ni id $65 lo 
[S hy rete of a single 5100 cand oot Тартым 


ia ЕСК. ONE| C 4b on beard мі 
e OQ 1k S00 [AIS 3348.88 plus $2 
rtc Ke” [AWS $190 95 pli 12 PAI". 48k 
: АМ 7245.65 e АЛ” C fk S100 
“AWS”  £3M pius $2 
— Ат япңынтті ны blak uU ане 
Ube Ak ROME PHM зраке an the motherboard Now {шы 
plug n йш Bà Mimo RASIC пе pour seen cutem 
prm ne phn Мы Pal’ 
Wa the language rhai Ае you Ку 
ла лаһ io ут? ampie [t m a anf aile heer ways 
B comet veriann of Mictmofl BASIC (requires Level 
and 12% of RAM - i^ 5 sugges! в 76k 6100 
4 — see shove} тарни} 
% ROM verson of Mey HASI prqguires Level B 
Level E and 4k RAM. yusi plug inin your Level E vackris 
suggest either ibe 4h Level D RAM Anpan oc а 16% 
Wh5'| POS plus R РАІ" 
Ад of Micreen BASIC. {унгу Level B 
pope an Үгет 8^ floppy disk drive 


cal e RA The editotfanembler 
are trj |а W* po em tah 
programa As ymar rums become janger 
pee tha a САП We vou ылу 
гъ о! peogrammung uer The whee includes an 
шаг progtect ІҺИ enter tbe program yua wher malas 
aid saves ihr mem caries Tha авчу. 
perform thr tanh of terahing symbolic 
uin Ube сууту - Рин бе object onde The extr! 
praem ка avadahie erber m caesetiz or д 


2D mz 


VB poppen 


E] 


tint Asse ЖҮ, [Cansette veruna requires Level 
Bh (enin | of RAM — wr алқа ТЕК “LAWR — 
NÉ anie мн = Pal" 

C] Ézbioe/ Assembler IR ROM version. supplied an an S10 
: requies Level Н and 4k RAM (mat | — we 9 
Level Dor 18k АА“) 90998 plus 32 Pal * 
PPY DISK — А cemarkshir feuding Бик” 
t4" Poppy аһ when ұсы nel faire етіл 
отты program oka oaerhagm а business ар 
Afal atoes ho Ihe ане гају Азаны скія er rir 
available texas You aimply pta 
inia your (жз dak туытт — it acrepis 
formated CP этә 


ТЕЗГЕ 
ІШЕ P 


Dua Orive MELD plus 812 PAL" 
Controller Card. 3188.86 plus tz Pal * 
rive Cabani А Pirar? Sa) қа 93 nius 


ТЕ 


, $23.00 plus 


Pha 2.2 Dish Operating Уут includes Тез! 
r' &xsemhbler. dynama de and other features 
vr our Ел раст К access ra shisukarubs of eeng 
hased programa | 3158) DUO pu pand 

A POWER SUFPLY* Comider out АР.1 N can 
all the power you need fox n fully expanded Ex 

^85 (note disk drives Һау” their oven power supply | 
us (he АР. Пн nly into rhe аткару» Explorer мегі 
bunet | aee Бейтуе | 


AP-1 Power Sapphy kit (AY If 5 ampal in deluxe мегі 
мб — $3R plua S2 Fal’ 

в NEED А TERMINAL? We 

9 oirt you choves the wm ғх- 


pensive ane ік our Нех 
ААА kii thal dia 

B plays the inl'ormalion an a 

в calculurpt-1ype screen. The 

- other chaice 15 aur ASCH 
B Keyboard Computer Terminal 
: ы That can bee ured writ етіһет 


епиппб 


rye Ç Cabim {ыб ug for rwo drives) 


BEC G 
Hg 


ТЕНТЕГИНЕШИЛЛЭПЕЕСТ ТЕНТЕСГІНЕН ТП soupy ИИНЕИ ТЕТЕ НЕТ ТЕН ЕЕЕІТЕІГІ 
Sor 


БОБ х 


B39333 Litchfield Road, New Milford, CT 06776 


a СЕТ топо or a TV set [И you have an RF modulsinr) 


РРР ar 
Мығмой HASC or 


t Plug tet —' = Нех ^u 4 
5 Ade tec 9000 fords 

2 Add Loved Bio сөлкегі іп b АЦЫ prr rwn nien r- 

510) кз ( edd y prag палау 

2 АШАК FAM 


? Ciner? irrmirsil 


D Hex KeypadrDispley ki 508.98 plus $5 РАІ" 
D FASTERM + 64 TERMINAL KIT алынган 56«ay 
ASCH! Қғүінзаг2 1278 charactor eel oppas gna Iowa! cant 
ТА отта water B Baud тәм 1571219 0 ачаа сл 1- 
auis) МЫТУ C w 20 МА usput 2 of 64 charac (y + 
pres Геге) р, стр! weit 
Daiwa бігеі Cohel] eno 
Poest Sunir 5199.00 
plus $3 PAL" 


L1 RF Modiulalar kis (aliman үзі) in гыл yee TY ый pa a 
manor) ЛЕ postpasd 
[ji Vide Mower T10MHz Шатин) ею 


Cha CANAL. ы. АБ ИЕ qucm 


pius 55 PAI” 
О Deluxe Stee] tabire For rhe = 
4995 plas 53 


Ез кеген Im 


B Fan fnr сөйле 515 00 
ріш» 91 5001 * 


ORDER A SPECIAL-PRICE 


EXPLORER/85 PAK — THERE'S 
ONE FOR EVERY NEED. 


О Begimmer Pak (Save $2000) == You gi шлу] А (Ter 

пип Vetülon) with Montar Seance Lanting (525 valun} 

АРА Samp gurerer supply. [orl 085 Larm Mania 

(лр $109 05! SPEICIA HT plus $4 РА" 

D Етренішіннеі Fak [Save $5340] — You get Level А 

(Heu Keypad/Display Уштншт} with Hea Keypad! 

Draplay fne] ORS Liver Manual Level A Tira Maruti 
and АР-1.4-атр power ырын — ie 

ТУА plus £0 PAT " 

O Special Micreaets RASIC Pak (Save $001 00; — Yos gei 

Levela А (Tetmunal Veron} B. D iih RAMI E M. 

Micros ia ROM, ка сеи Manual. px 

tor Soure Latine 1, pamp power я 

(Reg. $4370.70) SPECIAL КЕ ЕЕ nbus £7 Pal * 

[2 Add a Rum: атыра Text Editor? Авмаль er n 

ҚҰНЫ B and D os 5000 Меру} — $99.98 pia РАР 


Server 87 Dish Sreem - Encodes [jl А.Б fps icr in 
оч one COG R^ dakde Rear dite сай 

S100 Т ан jusi add your own power su sian. 
rabinets and hardware 5 (Reg $1065 061 S 31A. 
SWEM win S13 PAL" © X2 Sane System 91045106 

шз 813 Pal" C2 4A Starter Sysirm БИШЕЙ pli 413 

1872048 Starker Syner. THESS picis $12 Pal” 

"3 Add tu -— - Фіз Explorer steel cabinet: AI! 1 [лт 

— um y. Level C with ted S100. mee tore 

dre Ma idi fumer supply Мәсі мі» ялан. 

bats fret outset yout preter Тм} irina ІЕге 
Е 1 SPECIAL ЕТІН 63 plus $11 Fal" 

L] Complete ЫЕ Spuem Wired & Traral fusa m 
и 336 FAM" 

Special! Complete Business Software Pak (Save 
BATS ПП — Includes СЛ 22 hacroscft BASIC. грлата) 
меде Anm Бестік Aucun Payable Payroll 

{йер $1175] SPECIAL Tai B posipaj 


РАТ shiis [or ' Wn Be тиит" Far Danh nf 
dere Dee Lis ea 


Coniinanta] Crodh Card Buyers Где Conascticut: 


TO ORDER 
Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
or Fot Technical Assistance, 
Call (203] 354-9375 
CP/M pa reg tredeark of Гоа! Research 
(Chip and mail enlin "P KK 

SEND ME THE ITEMS CHECKED ABOVE 
Total Esckound trn. Безеіегі aid өлігі an S$ 
Ран by 

O Personal Check O Сазінет» Check Money Order 
О VISA C) MASTER CARD (Bank No ) 


Act No 


Signature 


Етті Marpa 


ANNOUNCING TWO 
NEW TERMINALS 


Smart* Fast * Graphics е Matching Modem and $295 Printer 


Nelronics announces a siale of tha art 
brsakthrough іл terminalis, Now at prices you 
can alford, you can go ondine with data-bank 
and computer phone-ina Servicas. Ims ail 
yours: "alectronic пажарараға," educational 
services, Dow-Jones stock t6pOrt E, gamas, 
recipes, persona! computing wiih amy leve 
language. program exchanges, electronic bul- 
latin boards — . and mora every day!!! 


Netronics olera two new terminals. both 
fealute a full 56 kmyr128 character typewriter. 
alyle keyboard, baud rates to 19.2 kilobaud, а 
rugged 91991 cabinet and power supply. The 
simplea: ona, FASTERM-84, ік a 16 dine Бу 64 or 32 character рег lina unit, with а seral 
prinder port for making hard copy ot all incoming data, snd optional provisions fer block aed 
specia! character graphics. Tha "smart" version, SMARTERM-DO, features either 24 line by 80 
characters pat ling ot 16 by 40 characters per line, it offers on-screen editing with 1-а: 
tms printing, 12.000 pixel graphics, line graphics, absolute cursor addressing. underiiming. 
taversa video, one-hall jatensily and much more... amply plug therm into your computer of 
Сот hana modem and be on-line instantly. Use your TV sat (AF modulator required) or aur 
delux greg. phosphor monitor рісішей above For hard copy just add our matched printer. 


Price breakthrough! Own the FASTERM-54, a complete terminal kit, ready to plug іп for 
ри 5199.95 с order the SMARTERM-SO kit for juel $299.95. (both available wired p usted.) 
onling wilh the million-dollar compulars and dela services today we even supply ihe 
песеязагу subscriplion larma. 


Моге good news. All Ihe components In cur Lermingls ate available separately [$69 
coupon), 40 you buy anly what you need?! 


FASTERM.-&4 .. DISPLAY FORMAT: 64 or 32 characterslive by 16 Ines ... 86 displayabia 
ASCII characters ішррян & lower case)... B baud rates 150, , 500, 1200, 2400, . 9800, | 
19, 200. i3w!tch sel}, LINE OUTPUT RS232/C ot 20 ma currant ісер. VIDEO OUTPUT. v 
PrP {E14 AS-+70 CURSOR MODES: home & clear screen, erase 10 end of пле. erase cursor 
tine, сига у down, auta carriage raturn/line feed at end of line & auto screllin | 
REVERSE VIDEO.. BLINKING CURSOR PARITY olt, even or odd... STOP BITS. I, 1.5, 
2 DATA BITS PER CHARACTER: 5,6, Т ога . CHARACTER OUTPUT: 5 by 7 dol matrix 
ina 7 by 12 coll PRINTER OUTPUT: printa all үсеше data.. ІК ОМ BOARD RAM 

2K Ом BOARD HOM CRYSTAL CONTROLLED PLETE WITH РОУЧЕН SUPPLY . 
OPTIONAL GRAPHICS MODE: Includes 34 Greek & math characiers plus 30 special graphics 
charactara ... ASCII ENCOOED KEYBOARD: 58 key/128 characters. 

SMARTERM-50 DISPLAY FORMAT: BO characters by 24 tings or 40 characters б Е s 
128 dis эра yabia ASCII ramets gt & lower Case} В baud rates: 110, 300, 600, 

4800. 19, 200 МЕ OUT 2c a 20 ma current loop. VIDEO OUTPUT. ПА 
рр (EIA Ң5-17@] , EDITING FEATURES: 164 інте, insertidalete charactar, tor. 
ward/fack tab. LINE OR PAGE TRANSMIT „ РАСЕ PRINT FUNCTION . CURSOR POSI- 
TIONING up, down, right, ТӨН, plus absolute cursor m gl with read back... VISUAL 
ATTRIBUTES: underline blink, reverse video, hal iacere, 5 blank GRAPHICS: 12,000 
pixel resolution block plus line qup . ON-SCREEN PARITY INDICATOR __. PARITY: oti, 
even ог odd STOP BITS: 110 baud 2. atl others 1... CHAR. OUTPUT: ? by 11 character in 
aĝ бу 12 bock. PRINTER OUTPUT 2.60 OR 50 Hz VERTICAL REFRESH. BLINKING 
BLOCK CURSOR, CAYSTAL CONTROLLED 2k ON BOARD RAM . ASCI ENCODED 
KEYBOARD: 56 куу/128 character, 4K ON BOARD ROM COMPLETE WITH POWER 


SUPPLY 
FULL DUPLEX, FCC APPROVED., DATA RATE 300 baud 


TELEPHONE MODEM 102 OFA 
INTERFACE R5232/D and TTY. CONTROLS. talkfdata switch (по meed to connect and 


ciacannect phone), ovginatwanswer swich on rear pane! . MO POWER SUPPLY RE 


ОШНЕР 
ASCH KEYBOARD А5БСЕЗ. 58 KEY'128 CHARACTER ASCII 
FULLY DEBOUNCED... 


ENCODED .. UPPER & LOWER CASE .. 
2 KEY ROLLOVER POS OR NEG LOGIC WITH POS STROBE 


REQUIRES + 5 & -12V DC [SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET! SERIAL UO TO 9600 BAUD ВО E 
CHARACTER COLUMN (132 COMPRESSED)... 10" TRACTOR FEED 

UPPER/ILOWER CASE. . INDUSTRY STANDARD RIBBONS , 


4 CHARACTER SIZES 9 BY Т DOT MATRIX Bi-DIRECTIONAL 
PRINTING 


каби онй Залы талайы айық = 
CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Cali (203) 354-9375 
NETRONICS R&D LTD. ot 

333 Litchfisid Road, New Milford, CT 06776 


Plaase send the items checked below: 


— COMPLETE FASTERM-&64 TERMINAL (Includas FASTVID-64 video board 
ASCII-3 keyboard, steal cabinet and power supply] ... kit $199.95 plus $3 РЕ] 
„ „+ wired & tasted £240.95 plus $3 PR)... graphics option: add $19.95 10 
each ol above 

Z COMPLETE SMARTERM-B0 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, stes! cabinet and power supply)... kit $299.95 plus 
$3 РЫ... wired and tested $369.95 plus $3 P&I 

— FASTVID-84 VIDEO BOARD "Ld +5 А -12¥Y DC)... КИ $99.95 plus $3 
РА)... graphics option add $19.05... wired & tested 128.95 plus $3 РА... 


graphics option add $19.95 
uires 52 t 4” 12V ОС)... kit $199.95 
plus $3 PAI... wired & tested $249. 


MARTV¥ID-80 VIDEO BOARD (г | 
us $3 

Z DELUXE STEEL TERMINAL CABINET .. e 95 piua $3 PAI 
с. ASCIH3 KEYBOARD (requires +5 & 120006) ... kit $69.95 plus 53 РАІ... 
wirad and tasted 589.95 plus $3 РА 

_ POWER SUPPLY (powers ASCII-3 keyboard А video boards)... kit only 
519.85 plus $2 РАІ 
Сі ZENITH VIDEO MONITOR thigh rasolution gresn phosphor}... wired & 
lested $149.85 plus $6 PAI 
"^ нешік MODEM MODEL 103 O/A , . , wired & tested $189.95 pius $3 
(1 DOT MATRIX PRINTER Comal і. pO t pu. teated $299. " plus $10 РА) 
_ RF MODULATOR MOD RF-1. . kil oni tus $1 PA 
2. 3FT-25 LEAD MODEM/TERMINAL OR RINTE TERMINAL CONNECTOR 
CABLE... $14.85 ва plus $2 РАІ 


For Canadien orders, double the postage . Conn. res, add sales tax, 


Total Enclosed $ 


[] Personal Check O Cashier's Check/Money Order 


П VISA О MasterCard (Bank No. ) 
Acct. No. Exp. Date. 20. 

Signature 

Print Name 

Address 

City state _ др 


BYTE September 19482 561 


"uU ig uL 
~@ SINGLE BOARD 


s- CONTROL COMPUTERS, 


BOTH FEATURING. p 
Boss CPU — == 
== CRYSTAL TIME BASE 


ON-BOARD REGULATOR 2 


eg2— TIMER COUNTER - 
— 954 BYTES OF RAM §& 
pet eee SO 


ар» 
Ж Has Zh th НӨМ/ЕРКОМ (ЖОМ arr not eupplied 1, 
ж 36 170 Lines (l'arallet/Seriea/Hunlhake!) and 


* 5 lesele of inierrupi Price; 5129 (487) 
ADR S. 2 
Ж Has 2 & ROM EPROM ЛИТ are ent spy lind 


Ж 22 170 Lines- l'arallebSerles Нагиба und 
t 2 de ено interrupt Ргісе 399 


CER -TEK 


Suus eG ыг, 
6020 Deniphsn 18 El Pasa, Tx 79032 1915) 881-6607 
ELECTRONICS MANUFACTURING SINCE 1975 


Circle 82 on Inquiry card. 


IEEE-488 


GENERAL PURPOSE PARALLEL INTERFACE 


LINKS PRINTERS, TEST EQUIPMENT 
AND €XPERIMENTS TO THE IEEE-488 BUS 


* CENTRONICS WIERF ACE COMPATABLE 

* CONVEATS 488 PROTOCOL TO TTL VO 

* SUPPORTS ALL TALE LISTEN FUNCTIONS 

~ EIGHT POWER ORIVEARS CONTROL DC LOADS 
* PROGRAMMING EXAMPLES (INCLUDED 

* CABLES AVARABLE FOR MOST APPLICATIONS 
* PRICED FROM $195 3 515 ГОН MANUAL ONLY 


CALL OR WRITE FOR DETAILS 


SEITZ) sem; TECHNICAL PRODUCTS, WC 
Р.О. ШОЛ ТЕ МЕН LONDON, PA i340 
РМОНЕ (213) 248 $E 13 1 


Circle 421 on inquiry card. 
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Circle 78 оп inquliy card. 


NEED CP/M SOFTWARE? 
CONTINENTAL HAS ІТ! 
CP/M software is available now 


For: Apple « Commodore CBM/PET * DEC 
RAINBOW е DEC VT180 е Heath е Hewlett- 
Packard © IBM PC • NEC РС-8001 • 
Televideo е TRS-80 Model Il е Wangwriter * 
Xerox 820 


Applications: Accounting * Languages % 


Ш Micro to Mainframe Communications • Oftica 
Aids ғ Spread Sheei/Financial Modeling * 
Word Processing 


Send today lor a iree catalog or call toll-free 
1-800-343-4688 (Mass. residents cail 
617-275-6563) Dealer inquiries invited. 


ce 


CONTINENTAL RESOURCES, INC 
175 MIDDLESEX TPK., BEDFORD, МА 01730 


Circie 131 on Inquiry card. 


BOTHWARE 


HARDWARE is \ ne SOFTWARE 


Кул" 
Spey’ 


*** ANNOUNCING THE BOTHWARE 8073 *** 


Тағ VP peram 
й assum ÉTA fart Мам “fae are [бй heey com ommum ui 
25 heir) urit 


UNES VP We M LE ӘМ 


* кен іш 
шей ілі ілетін А 
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BABC әйнекті seo cel 


илм ы 
CM mam {ШМ ж 
rure 


Lundi ч Nile а, 
та s Тї нам 


Circte 299 on inquiry card. 


RELATIONAL DBMS 
IN CB-80 SOURCE 


FOR SYSTEM INTEGRATORS 


e (C 8-80 & RMAC Source & REL Files tor easy 
development ot Turnkey Systems 

€ Separate overlays perform, RETRIEVE, STORE 
OPEN, DELETE, REPLACE & MODIFY opera- 
nons, leaving more memory lor application 
programs 

= RETRIEVE dynamically joins rie then one 
relation and sorts the results; no secondary 
Inks to reconstruct atter storing dala 

e Numeric data в mainianed in Binary format 
providing more capacity and flexibility than 
iypical MI-ASCII systems 

ә 24 BIT internal cecord numbers allow up to 
16 MILLION DEMS records per relation 

CB-60 Trademark of Digital Research, Inc 


Basic System & Administration Pkg - $350 

Query & Aggregation Languages - $150 

Manual for All Software - $25 {refundable} 
Telephone for Complete Srochure 
Applied Business Concepts, Inc. 


PO Box 22664 / Rochester, NY 14591 
(716) 425-1271 


Circle 14 on inquiry card. 


Dysan 


CORPORATION 


Solve your dec problems, buy 100% surface 
tesbed Пульт diskettes All ordam shipped 
from stock, within 24 hours Call tof FREE 
(800) 235-4137 for prices and infanmaticon. 
Vina ard Maater Card accepted. 


PACIFIC 
EXCHANGES 


100 Foothill Blvd | 


San Luis Obispo. CA | 
93401 (In Cal. call 
(805) 543-1037 ) 


Circle 356 on inquiry card. 


telecommunications? 


use SOFTCOM? 


SOFTCOM is a CP/M based commu- 
nications utility which can be used as 
an intelligent terminal program and as 
a CP/M to CP/M file transfer utility. 
Intelligent terminal mode supports 
300/ 1200 baud modems. Data sent to 
the host computer can be entered st 
the terminal or it can be sent directly 
from disk files, Data received from 
the host can be saved in disk files 
and/or printed, 


Fila transfer mode supports transfors 
of text and binary files with error 
detection and automatic retry, Three 
licanse options are available: single 
CPU ($150), dual CPU ($250) and 
multi CPU ($450). Call our software 
HOT LINE 906/228-7622. 


The Software Store 


706 Chippewa Square = Marquatte MI 49855 


Circle 430 on Inquiry card. 


Top-quality Verbatim® Diskettes 
from Techs Data, your complete 
word and data processing supply 
center, Dealer inquiries invited. 
Cail Toll Free 
1-800-237-8931. 
In Florida, call 


813-577-2794. 


Tech*Data Corporation 
3251 Tech Drive North 


St. Petersburg. FL 33702 


Circle 526 on inquiry card. 


ELECTRONICS 


money back. Quality 
INTEGRATED CIRCUITS 


Same day shipment, First hne parts onhy Factory tested Guaranteed 


FULL LINE ALL PARTS & COMPUTER PRODUCTS 
| Р.0. Box 4430Х 
Santa Clara, СА 95054 


Wil! calls: 2322 Walsh Ave. 
(408) 388-1640 


VENTURE is a single 
board computer thal is an 
adventure bor the hobbyist П 
Б а leaning, trang coor 
puter a5 well a5 (usi plain fun 
lor anyone who wants to get 
тҥр а State-of-the-art com- 
puler at reasoriabie cost 


IC's and other components al factory prices. 
Phone orders only (800) 538-8196 


INTRODUCING A BRAND NEW MICROCOMPUTER 
Sem ТЫН 


maps, t has 64 levels of 
grayscale plus video in- 
verlicomplimem and hidden 
screen update for a snow" 
trea display The display 5 
512 x 512 рихы mapped wath 
2 planes of video RAM per 
deplay VENTURE video & In 
sho 


m— A VENTURE comes in kit it 
ee 5e BIED OBRTE thee — 8 form ot Му assemhiad and VENTURE has complete 
LET CHINE ЕЛИМ LAXIS Т-- software support жей lui 
Dn NEN EU VEIT j 27644 Ti wns mE Юн | manimum contiguration for С BASIC, 3 ROM monitors, 
dm 1 e Е баз Rm jab V тин Can ил Ыл, | ав ЕЛЕ as $195.00 or take R all the way to Порру desassembler/assembler/editor Н wil run reat- 
Hd n wu ED ЕГЕМЕН Алы Тл ы МЕ” | disks and voice. it сап һе expanded as a kit or fully — time video games, ай ACA chp 8 programs and all 
чыи MES (m бен Б 2118 хн 7:0 agesw 005 maena PT assembled, at your own pace and choke. | curren’ Quest 1802 software VENTURE DOS wil 
P {ых и сал М SIE ns 2n үш 15 wer ы, m ntu | VENTURE is a 16 by 20" main board with — accommodate up to three 5%” double density 
БЕНЕН ЕЕЕ Nasa dy Da" XB Uimhe (v аз separate ASCII and HEX keyboards M rums fast, toppes, A complete 1802 programming book is 
а d. — PA A- а AE iE TE ramet "Lar almas! 4 MHz, and has the capability of puting — avaiable, All versions of VENTURE are shipped 
n E WM «з né мып EE 19 МИЧЕН almasi t megabyte of RAM and ROM оп the board ми а set of manuals witten In be understood by 
D MET E OE: ЖЕЗ; BEI (Г) узем p — along with a vanety of inexpensive options the inexperienced as well as experienced user 
E 8 (зт А T 10 90 Qu ТЕ PLE n А 15-channet anatog-to-digital converter dows — Dn-Board Dptigas 
ice ӨМ oo в m won {Мт 32 ==» ^ use of joysticks, control functions, instrumenta- 16 channel А to D; 5 stot 60 pin bus, 2 serial 
uM dum m tham Bun, OBI lE o. M Поп, temperature sensing, etc. ТІ sound pons. paralisi poris; 3 video options, 48K RAM, 
"iw 1B LR 18 Qa et. EA тта meme us generator, software coniraled music, Votrax — Volrax voice synthesizer, sound generator, 
MN 3 be F: —— мич. малы a Cones ий vase synthesa@er and rea hme clock calendar add EPROM; full BASIC dissassembler, editor, assem- 
Б wm X OS D Wn im mom ip m to its versatdily. bler, metal сайта, additonal power supply, 
Ша БОЮМ е саи 8 LUE En A standard 60-ріп bus wih 5 3015. paral! ASCII keyboard real time dock calendar 
Мн 59 шая т (бан; E dU sie дәне өні “4 panis and 2 serial ports with full handshaking (75 Expansion 
Mum Я Wu 5 v» uM 7 teste Te Le Pam AM Um (E to 9600 BALD) акик expansion into floppy disks, Floppy disk. EPROM programmer, light pen, 
нім % БР T (М С T: ТІтізге с color. EPROM programmer, pinter, modem of your — universal user programmable music, sound board 
Мн 0 rie I4 EE MAATAAN 4 ЧОҢ м Е паат tuni ries | choice. Later expansion will add a light pen, a high resolution cotor/grayscale pixel mapped 
айа ом: іл По 20 TE МЫ on 0 Ж Ы oaar universal user programmable muse sound board. video board, General Purpose Instrument Bus. 
numm Мін am os I8 Tm in ю # & EI General Purpose instrument Bus, and a high © Minimum VENTURE System $195.00 
ue RB ow i9 Nem I€ Dun Т EO MATE uU "y | resoluhon colorgrayscale pixel mapped wo КИ includes CPU and control with 4K of RAM, 1K 
, E E TE women НО B n езе сети H5 board of scratchpad, 2K monitor, 1861 video graphics. 
an И Жы 15 gea 18 ee, FE с 0 МАМЫ лы VENTURE connects directly to а mondot or іо cassette interlace and separate HEX keyboard 
жын d REM D Ou поз ий wsom ишлик 65 B your TY sel through an RF modulator And now lor — with LED displays for address and output. Power 
Mum B Now иш ои бп (зон |, Ac ipidan | Пе hean olVENTURE. 45 video desplay. VEN- — supply Is mouded along with 2 game cassettes. 
; Б Мы кк цыз Ы сың тре 126007 ота iei im TURE has a high resolubon programmable video — The rnain board rs 16" x 20" and inciudes space for 
ЕЗ Н мен 1 ти h ка! ДЕ ‘= Б THC dere bain tore се # display woth up to 4096 user-defined characters, ай of the previously discussed on-board options. 
T 9 du |S jes of ux (эз uu im abe EF ta Ta je on, ам (M alphanumeric symbols. special graptucs or ob- Ful on-board tan be completed for 
Wi» ажа DA "hme Bm аа uean ang. | једу, Such as space ships, Яс. Each characteris under $1000.00. Сай for further details, option 
та с mA E- ne ЕЗ 1% LU. танны 9% | B pixels wida by 15 pixeis high, with 2 grayscale рг, elc 
Гы 51078 4% гыту пы за Pu ТЕРГЕН Ч 
тоа 4 Mila. 9 mu ы Үйде” 18 cme mawon ACA Cosmac 1802 Super Elf Computer $106.95 
u^ sm се Tw тр Вама EH НИН EM adim € HM The Super ЕЙ is a tremendous value as il combines RAD. А monthly newsletter. Questdata в devoted 
Ida D wb HS ura 1e ine ite PRM, n nce раст EIE video, бизї displays, LED Land music, exclusively to software tor the Super Ei and there 
DNE DE ID ELM wi п all on а single board for $106.95. are many software books avadable at low cost. 
Metin 8 рг wA иэс ba дона) GO anuos 18 ао каш М The Super Elf expansion capabllay rs virtually un- Тһе Super E computer system is now available as 
ESI 19 Сиса uiu раз 8% sapie шг SUD Жам n limited and you can do rt in i One SIPD al а Senes of bare boards as мей as ІШІ kts and 
нин е. S 55 EU ND A on; +5 a бате. Expansion meludes casshe mterface, add- — assembled 
umts i on Be T "um MB мна £38 tonal memory, color video, asic, ASCI! key Баға Boards: Super НІ $35.00. Super Expansion 
fos oi ae ҚҰМ 1а E % онин ^w MAIC есп board, printer, floppy, 5-100 bus, А5232, etc. $35.00. Power Supply $10.06. 5-188 Color 
ЛЕ дн 1а и 12 Dee мш ою и The Super £ comes complete with power supply $35.00. Dynamic ВАМ $40.00. Manuals $10.00. 
COMES MES ELT EET: 28 мыто ше € and detaed #27 page instruction manual which Super Basle $45.00. 

ш Без а рн авн ал шн ЕМ TEED TAMA includes aver 40 pages of software, including a Free 14 Page Brochure 
COMEE AEN NA En 18 4116 200»: Dynamic НАМ 8512.15 music program and graphics target game. Many е PETS 
cmon ығ ч in schools and unmersibes are using the Super ЕН ав Getas and pricing of the Super Elf and its 
= | € === a course of study. OEM's use it for training and | Expansion. We will get it right out lo you! 
Apple Peripheral Kits M 280 Microcomputer Kit $69.00 = = = f 


O.T.R , Input & output from mamtor or basic, or 
use Appte as inteligent terminal, Bd өліу (P/N 2) 
$14,95, Ки (РМ 2A) $51.25, Assembled (P/N 
2C) $82.95. 

PROTOTYPING BOARD (P/N 7907) 521,95. 
PARALLEL TRIAC OUTPUT BOARD 8 tnacs, 
each can switch 1 10V. GA loads, Bd оту (P/N 
210) $13.20, Kil {РУМ 210A) $115.55. 

APPLE |i GAME PADDLES Adam and Eve $38.00. 


iniprface Kits 

SEREAL/PARALLEL INTERFACE — Bidirectanal, 
Baud rates from 110 to 18.2K, sw selectable 
polarity of input and output strobe, 5 to & data 
bits, 1 ог 2 stop bils, panty odd of even of папе, 
ali characters comam a start bit, «5 & — 12V 
required.Bd only (PN 101) $11.95, Yat (P/N 
101A) $42.83. 

Н5.232/ТТІ. INTERFACE  Bidirectional, re- 
quires 12V, Kil (P/N. 232A) $9.95. 
В8-232/20тА INTERFACE Bidirectional, 2 
риту apto-isolated circuits. Kit (P/N. 79014) 

14.33. 


PROM Eraser 

Will erase 25 PROMs іп 15 minutes. Ultravinlal. 
assembled 25 PROM сарасиу $37.50 (wilh 
іше: 569.50) 6 PROM capacity OSHA UL ver- 
sion $63.06 (with timer $119.00) 


280 MicroProlessor $149.00 

Single board computer Leaming, teaching, pro- 
totyping. 2K RAM, keyboard, displays; cassette 
interface Tiny BASIC $19.00. АП fully 
assembled 


$1 25 shipping. Switching regulator ки wilh 
adjustable AC. DC voltage conversion. 3 modes 
o! operation; step up, step down, inversion 

Jumper selectable modes of operation. Enput 
voltage 5-15 VOC. output опаде — 24 10 + 20 
МОС. current draw 30-250 ma 


board space. Excellent for contro! Bare Board 
$28.50. Full Kit $78.00. Моппо $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. | 


Modem Kit $60.00 

State of the art, ang.. answer. No tuning neces- | 
sary. 103 compatible 300 baud. inexpensive 
atoustit coupler plans included. Bd oniy | 
$17.00 Article in June, July, Aug. Radio | 
Electronics, 1981. | 


GD Hz Crystal Time Base Kit $4.40 | 
Converts digital clocks from АС Ime frequency ta 
crystal tme base Outstanding accuracy. 


Video Modulator КИ $9.95 
Convert TV sei into а high quality monitor wie 


affecting usage Comp ки меуі insiruc. 


Multi-volt Computer Power Supply 
Bv 5 amp. -18v Samp Sy 1.5 атр, Sv 
5 жар, 12v .5 amp, – 12 оріюп 25v, + 12v 
are regulated. Basic Kit $35.95, Kit with chassis 
and ail hardware $51.96, Add $5.00 shipping Kat 
Qf hardware $15.00. Woodgrain case £10.00. 
$1.50 shipping 


Type-N-Talk бу Votrax 

Text 10 speech synthesizer wath unkmited vocabu- 
lary, built-in text to speech 2ропіћт, 70 10 100 | 
945 per second speech syntheszer, 882320 
interface $359.00. Speech IC $72.00. 


Direct Connect Modem $99.00 
Fully assembled in case with Н5212 cable. 
Origranswer, 103 compatible, 9У baltery ar 
wallpiug. 


Rockwell AIM 65 Computer 
6502 based single board with full ASCH key- 
board and 20 column thermal printer. 20 char 
alphanumeric display ROM monitor, tully ex- 
pandable $439.00. 4K version $454.00. 4K 
Assembler $35.00, BK Basic interpreter $65.00. 

Special small power supply 5V 2A 24V. 5A 
assem m frame $55.00. Molded plastic епсіп- 
Sure tà fil both All 55 and power supply 
$52.50. AIM 65 1K in cabinet with power sup- 
ply. Switch, tuse. cord assem. $571.DD. ак 
$585.00. А65:40-5000 AIM 55/40 w/16K RAM 
and mantler $1295. 00. RAM Board Kit (15K. 
$195) (32K, $215). У0540 Video Interlace Kit 
5118.00. ААТ $148.00. Complete AIM 65 in 
(hin bnefcase wilh power supply 5532.00. 
Special Package Price: 4К AIM, BK Basic, power 
supply, cabinet $815.00. 

AIM 65/KIM.SYM/Super Ell 44 pin expan- 
sion board, board with 3 connectors $22.85. 
*Send for completa (ist of all AIM producis. | 


Elf 11 Adapter Kit $24.95 
Fivgs into ЕНІ providing Super ЕН 44 and 50 ріп 
plus $-100 bus expansion. (With Super Ex- 
pansion} High and low address displays, slate 
and mode LED's optional $18.0D. 


$2 00 shipping improves unl reception dra- 
matically, 25 db gain assem, version $87.50. 
Articles Radio Elect. Mar, May, 1981. 


Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resotution color 
graphics. 6847 with all display modes computer 
controlled, Memory mapped. tK RAM expand- 
аме fo 6K. 5-100 bus 1802, 8080, 6085, 280, 
elc. Dealers: Send for excellem pricing/margin 
program. 


TERMS: $5.00 тіп. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 


Prices 
subject 
ta change 


FREE: Send für your copy of out NEW 1982 
QUEST CATALOG. Include 88¢ stamp. 


Shipping: Add 595; orders under $275.00 —10%. 
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AUDEC-1 
the EAR & MOUTH for 
APPLE & AIM-65 


Get Serious About 


ЖҮ ; 
2хал ғ) > 
E 


Computing 


PROFESSIONAL KEYBOARD. Alahas your 775! easier to | 
use Enter programs quickly and error-free. Plugs 
straight into your 2X61 withoul any soldering Has 47 
keys and à full space bat $45.00 
32K НАМ. Expand the memary capacily of your ZXB1 
with this direct-ug-in module Fully compatible with 
Sinclair's 16K RAM (to (уй your ZX8* system a full 
48K). $99.95 
64K RAM. Expand your ZXB! memory capacily 10 its 
maximum. Piugs in directly to your ZX81 5149.35 
Seltwart on Cassaiie 
MULTIFILE PLUS. QAMES 


[ша sitrage system for 16K to 
64% systems Нет шш 
derned setup. Inches of 
gram apa dataed wessruthon 
Manus 3 dita їз 356300 
cue 


8086/8088 
FIRMWARE DESIGNERS 
SYSTEMS 
PROGRAMMERS 


Now you have the choice between 
PL/M or assembler. Use the 


c-systems 
C COMPILER 


ry 


on the ІВМ PC (MSDOS). 

* Outputs assembler source coda. 
е All byte and integer operators. 

* PL/M compatibility mode, 

» Price $195. 


h Quality 
% Recognition Accuracy 
x 514" x 144" Box 
* Assembled and Fully Tested 
a EPROM Version avolds сазва loading 


$169.00 en. p! nd handi 
charge: U.S $5 00 x p. oec om 10 ч 


NJ Haskdants, add 5% sales fax. 
— VISA, Mastercharge Welcome — 
AUDEC CORPORATION (Dept. LA) 


728 Larch 
Teaneck, ну 07668 (201) 692-4729 


Contact: 


c-ayntems Fullerton, CA 92631 
221 М. Berkeley Ave. 714-879-1123 


TEL 


Call (716) 874-5510 lor visa, MC Orders, 


GLADSTONE =" 


ss 070% (0 1585 Kem Ave, бшп N Y 14217 
Checks of money orders No CODs. Add shipping 


Circle 42 on inquiry card. Circle 74 on inquiry card. Circle 204 on inquiry card. 


Verbatim’ oa" Floppy Disk Drives 


(Direct IBM Plug-in) 


Floppy Discs TANDON Model TM 100-1 .. $199* еа. 
TANDON Model TM 100-2.. $299* ea. 


SAVE 4096 ee d 12" Green Phospher Zenilh Monitor $109" ea. 


Also available - TM 6025, 6035. and 


5 14 гг Spacify soft, Prica/10 603E Winchester Drives 
10 of 16 sector 


MD525 7 sido/dbidens........... 627.30 For info ог orders 
МОББО 2 sides/dbl dens. ,......... 40.30 Call —231 ы 
E i MRNA ап — 316-689-9225 


MD557 2 sides/77 track 
MC / VISA or C.O.D wilh certified check 
8” Critically Certified Е or money order Kansas residents add 
Soft sector B 35» sales tax 
FD34-9000 1 side/agi dans | : 
FD34-B000 7 sidafdbl ilena. .-. ..39.00 Pep shipping. 
FD34-4001 2 side/dbl dena. ..,......48.20 | 


CHECKS - VISA — MC — C.O.D. Clie 
(313) 277.7780 ADO $2 SHIPPING | Ў „А. 54505 


27204 Harper Ауа. 923 Longfellow Street 
St. Clair Shores, МІ 48081 iniia. viden 


REAL TIME SOFTWARE 


We offer professional, proven soft- 
ware expertise in the following real 
time areas. 


- multi tasking executive 
- pipeline/ industrial control 


- remote data acquisition and 
control 


- instrumentation? communications 
interfaces 


- specialized computation packages 


| Micros our specialty 
| L R. Schneider, MSEE 


CALIA 


ito Computer 
Systems Ltd 


Р.О. Box 815, Station "T", 
Calgary, Albera T2H 2H3 
(403) 252-5094 


Circle 78 on inquiry card. Сігсів 274 on inquiry card. Circle 203 on Inquiry card. 


FORTH-32 z 
4 POCKET SOLAR CALCULATOR W/$500 ORDER” 
up то 407 
DISCOUNT OFF RETAIL 
COMPLETE LINE OF 
MICRO & CP/M SOFTWARE 
ALTOS-DYNABYTE~XEROX-SANYO-REC-ATARI 
PT PCEON-TELEVIDEO-STAR-OLIVETTI-VIC- 
C. ITOH- IDS-APPLE -MAXELL-DIABLO-EPSOM 
COMREX-TALLY -ADDS- T ] -MON I TORS- CORVUS 
MODEMS - TRS-80-SCM-X- COMP-ZENTTH-DEC- 
o ccc 3 | SM-CHANG LAB-LIFE BOAT-COMPUTER PAPER 
e p НОМЕ " OFFICE * INDUSTRY 
SEND FOR А FREE CATALOGUE 
DATAWARE inc. 


- шн: Le INC, nll Toa Five BON о: cA EX AVE. 


HUNTSVILLE, AL 25804 2 (213) 465-9751 


5/4” Tandon Drives 


“ TM 100-1 5199 
[ingie sided, 40 ТЕК, simple Free 
or double density Shipping 


* TM 100-2 $279 
jdouble sided, 40 TRKIside Free 
single ar double density] Shipping 


a TM 100-4 $359 
(double sided, 99 ТЕК» Free 
96 TA, double density) Мүрү игү] 


ORDER — TOLL enr, 


1-800-531-5255 (If силе of Texas) 
| 800-252-9146 (lf in Texas] 

ask for extension 811. 
For info call 1-51 2-250-1523 


Master Cardfvisa or check 


| Texas Residents add 596 sales tax. | 


CompuAdd Corp. 
13010 Research Blvd - #207 
Ausnn, Texas 78750 


"WHI LE SUPPLIES LAST 


Circle 397 on inquiry card, Сігсів 181 on Ingulry card. Circle 89 on Inquiry card. 


INCREDIBLE? 


BELIEVE IT! 


Washington Com 


ter Services 


anaffiate ot (( WASHINGTON) ast, 1912 


ELECTRIC COMPANY 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 Іп N.Y. State and for technical information: (212) 226-2121 


HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


ТЕ ЕХ: 12-5606 САВІЕ: WASHCOMP МҮК 


PRINTERS | | 8" DISK DRIVE SALE NOW! 
ri^ Teletype 40, 300 LPM typewriter quality, 95-282 tromOny  8”SHUGARTSASOIA $385 8"SHUGARTSASSIRSS40 2 tor $1025 
interface. This quality printer is available in many $3200 QUME DATATRACK 8 $550 210751050 
configurations including forms access, quielized case, etc. Enclosure, power supply for 2 8" drives A & T S350 
iiim АР 200, 340 cps dot matrix (similar to Data Prod. M-200) b саны дығы ыны ы балай ыы. indi 
Qantex 7030. 180 cps. Download fonts, OCR Bar, NLO Graphics $1795 HARD DISK SPECIALS 
NEC Spinwriter35 cps & 55 cps, bidirectional, letter quality from $1875 CORVUS SMB, 10MB, 20MB pore Muitiptexer and Mirror Backup 
DIABLO 630-40 cps, bidirectional. daisy wheel, plot/ graph $2349 MOR prise e tn a ға ix 0 
ООМЕ Sprint 9/35 cps, daisy wheel $1944 m d 
BA wees, Tu, Be 2 id Ж the t ^ em А dpi ign "ЕА P d i " Winchester / lape su 2. 
-80, 100, 80 cps, 9х9 dot matrix к 
ANADEX 9500/95014, up to 200 cps. high resolution dot $1451 & Ф... available 
OKIDATA Microline B2A $480 Microline 83A $710 AORAR ` 
Ti—810, 150 cps, Basic 951448 Package-CP.VFC $1630 FULLY CONFIGURED BUSINESS SYSTEMS 
i 170 | a АНА. e a i ia 
ai cti E Ma 2 ie d ends matrix Өзү The following are same examples of the fully assembled and tested business 


$567 and scientific computer systems which we offer. 


The Premier Multi-User Computer Syslem 
8000 SX, mulli-user, multi-processor, turbo DOS 
CPM 2.2. FULL 2 YEAR WARRANTY! 


On-Sile Service Contracts Available 
APC-BOBB, 16 bii, 128K, 8" DRIVES, 1024x1024 Color 


TALL 
CENTRONICS 739 100 cps, пх9 dot matrix, Full Graphics 
122 120 cps, international set. Full Graphics, 15" paper $987 
DEC LA-34 1 51085 
IDS PRISM, 132 col., color $1785 
Similar savings for our C. ITOH, NEC, QANTEX, DATA GEN. lines 


SCALL 


INTERNATIONAL 


ү к Ет ES ere Nemea Ж NEG сәт 32 вй F.P. Proc., М5 005, СР/М86 — їгот$32%5 

TELEVIDEO 910 C (multi-termi г” -— S610 PC-8000 The Professional's Work Station. SCALL 
<= ane me 580 (СОВУ concept 68000. 32 bit. 256k, network. 15 “ 120x56 
950C : E 5985 + HiRes screen. W.P. software, CP/M Emulator fram less than 55100 

SORDC 10 120 TER $59 ES 68000 16 bit mulli-user, 5-100, UNIX V.7 SCALL 

HAZELTINE ESPRIT $618 

DEC VT-10D $1575 ABA тн 808616 bit, 128K RAM, S-100, Syst. #2 $3499 


Visual 50—Multi-terminal, Detached Keyboard 


SCALL Call us for best prices on these high quality 2nd 
Zenith ZT-1, 80x24, autodial modem, VT-52 compatible. $669 Systems T] generation boards and systems. 


Similar savings Гог our ADDS, HAZELTINE and LEAR SIEGLER lines iE California These high quality, reliable products have made CCS 
22 t i - 

SOFTWARE ai eee te 
DBASE Il $525 WORDSTAR $300 E 
MBASIC-80 6275 MAILMERGE 6110 mierSrsicms Fast ô Mhz, Cache Bios Computers SCALL 
MBASIC COMPILER $316 DATASTAR $230 ADMANCED MICRO DIGITAL Single Board 5-100 Computers $749 
FORTRAN-80 $349 CONDOR 111 $716 (800050100 We offer generous discounts on the Сотрирго line о! 
COBOL-80 $574 MILESTDNE $235 клк twfast, quality 8 and 16 bit boards 
PL/1-80 $425 SUPERCALC 5221 ADVANTAGE Graphics computer SCALL 
PASCAL МТ + V5.5 5398 ЕМ5-80 $649 Northstar & HORIZON S-100 computer 
WHITESMITH'S C $660 PRIM » ai ALTOS single and mulli-user systems SCALL 
(8-80 $420 P H 236 MORROW ' қ 
PEARL (LEVEL 3) 5549 SUPERSOFT SCALL nesigns Decision 1, CP/M Microsoft Basic, UNIX SCALL 
LIFEBOAT SOFTWARE SCALL AMERICAN BUS. SYST. SCALL XEROX 820 Desktop computer-64K, 2 fioppys. (CP/M avail.) 
PEACHTREE $CALL ACCOUNTING PLUS ЅСАЦ. . List $2995 —— SCALL 
GRAHAM-OÜORIAN SCALL BSTAM,BSTMS S200 SCION MicreAngelo Hi Res Graphics systems SCALL 
STRUCTURED SYST. $CALL VANDATA/OSBORNE $500 Similar savings on SSM, OELTA, DYNABYTE, TELEVIOEO, OIGIAC, ZENITH, 


ADDS, DEC, DATA GEN., ATARI, TECMAR AND MANY OTHERS 


N. Y. State agencies, municipali- 
ties, and schools — call us for 
information on our 0.6.5. term 
contracts on hardware & software. 


8” SDSS; Call For Other Formats 


PLEAS FI Do not confuse us with mail order dealers. We are a 

* full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 
special consideration. Leasing available. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money order or call to arrange direct bank wire Iransfer. Personal or company checks require two to three weeks 
to clear. Prices subject to change without notice; call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trade- 
mark of North Atlantic industries, Inc. Radio Shack” is a trademark of the Tandy Corp. СРАМ“ is a Irademark of Digital Research, All sales subject to 
cur slandard sale conditions (available on request). Call tor shipping charges. Above prices do not include customization or installation. 
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PRINTER - | ec AO | 


NOW SYSTEMED OFFERS THREE! 
© Mone 030 € Море 035 
AnD |MTRODuCING The Море. 40 


{T'S AN OLIVETTI PRAXIS 40 дЫ ЖЕ: 

ELECTRONIC TYPEWRITER WITH А INCH 

CARRIAGE. ANTI-GLARE ACOUSTIC COVER. 

STEEL DRAWBAND È OUR NEW COMBINATION 

SERIAL/PARALLEL KSR TERMINAL WM 

FACE, THIS ONE S REALLY STURDY! 
(MODELS BEGIM AT 5789,00) 

CALL OR WRITE FOR FREE BROCHURE 


SYSTEMED CORPORATION 
PO Bas 1& Shingletown road 
Mountain Сау, Телгезімге 37482 VISA 
[8143 727-6000 [eer] 


Circle 447 on inquiry card. 


YOU'VE JUST | 


THE MISSING L “LINK! 


Computer Shopper is your — lo indii- 
duais who buy, sell and trade computer 
equipment and software among themselves 
nationwide, No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en- 
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 
6 month trial for $6 or 12 months 
for only $10. MasterCard & VISA accepted 

COMPUTER SHOPPER 

P.O. Box F-310 € Titusville, FL 32780 
305-269-3211 


Circle 115 on Inquiry card. 


64K 


DYNAMIC RAMS and EPROMS 
TOSHIBA 
HITACHI 
FUJITSU 
NEC 

OK] 
MITSUBISHI 


WHOLESALE AND RETAIL 


Monarchy Engineering Ine. 
380 Swift Avenue, Unit 21 
So. San Francisco, CA 94080 
Phone (415) 873-3055 


WRITE OR CALL FOR OUR 
LATEST INVENTORY LIST. 


Circle 327 on Inquiry card. 


price or quality? 


Get both 


with a MICRO CONNECTION, 


the quality, direct connect, Beil 
103 modem, independent 
reviewer writes, "When the 
going gets rough, if a MICRO- 
CONNECTION can't make it, 
then nothing will. in the area 
Of sensitivity and noise elimina- 
tion, it will perform as good or 
better than my 5995" modem. 
An excellent value for $159. 
Autodial/Autoanswer for 5199, 


the microperipheral corporation 


2643 151st Place N.E., 
Redmond, WA 98052 


ӛр (206) 881-7544 = 


Circle 318 on inquiry card. 


TeleVideo' USERS! 


Enhance your TeleVideo computer 
capabilities with 
OUR exclusive software! 


COGITATE Fasi Dump/Hestore System tor TS 

802H, 806 А 1602H 

a Back-up files twice as fast as PIP 

е Double the storaga. up to GO0K diskette, with 
multiple diskette capabdidy $90.00 


COGITATE Keyboard Buffer юг TS 800. 80? & 802H 
• Never lose a keystroke 
a Intarrum diven 64 byte bulter 
* Compatible with CP/M’ operating 
system $40.00 


COGITATE 2780/3780 Cammunications System. 
* Communicates with most ІВМ systems 
e Many laaturas lor remote job 

entry $700.00 
CPIM" i$ registered trademark of Digital Research ioc 


COGITATE, Inc. 
SPECIALISTS IN UNIQUE TELC VIDEO SOFTWARE 
24000 Telegraph Road, Southfield, Mi 48034 
(313) 352.2345 
VISA/MASYER CARD Accepted 


Circle 88 on Inquiry card. 


ІЕЕЕ-488 TO TRS-80* INTERFACE 

Everything needed to add powerful 

BASIC GPIB-488 controller capability 

іо TRS-80 Model 1 or З, Level 2 or 
| DOS with а minimum of 16K. 


== 
468-606 
Far Modei 3 
Operetion 


E (m 


488-808 
For Modal 1 
Operation 


Model 488-80B ог 488-800 Prica: $375. 
+ shipping, insurance & rax 
WHEN ORDERING SFECIFY DISK OR ТАРЕ 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Nel! Orive ғ Old Bethpage, NY 11804 
Telephone: (516) 694-3370 
“Trademark of Tandy Corp 
There i$ no aflrnation. һертевл бсле 


| Engineering Leborsiories and Tandy Corp. or 
Radio Shack. 


Cirela 415 on inquiry card. 


BIG STEPPER 


Slepping-Motor Driver Box 


Control precise motion 
in the "real world"! 
Drives 1 to 4 Stepping-Motors 
(up to 2 rid ipd 4 to 28 volts) 
Optoisclated for your computers safety 
PRICE: $350 
Stepping-Molor Cookbook: $5.00 
Centre Computer Consultants 
Post Office Dox 739 


чое College, РА 16501 
(814) 237-4535 


Circle B1 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDM Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and COD's 


РАСІҒІС 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 In Cal call ff 
Mew, (800)592-5935 or 


Circle 356 on Inquiry card. 


THE PROGRAM THAT WRITES PROGRAMS 


AVAILABLE FOR 


CP/M 
Apple 1 Plus 
Sharp PC 3201 
TRS - 80 MOD II 
North Star Advantage 


Still Only $600.00 


Dealer Inquiries Invited 


Send to KROWN COMPUTING 
1282 Conference Dr., P.O. 66763 
Scotis Valley, CA 95066 
(408) 335-3133 


Circla 260 on Inquiry card. 


EPROMS STATIC RAMS 


Computer n 2n. — os 
' 70 4805 2.99 21102 (250г LP 1,55 
716 Sv 450ns 3.95 2111 450ns 2.49 
2716-1 5v 350ns 8.50 2114 450ns „95 
2532 5v 450ns 8.95 2114L-3 300ns LP 2.25 
; | 2732 v450ns B.95 2114L-2 200ns LP 2.30 
rooucts, "dion 


DYNAMIC RAMS 
HM6116 120п5 Са!! 
ИОН 2.00 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT! 


Inc. 


SANTA CLARA, CA 95050 


200ns 1.37 LP - Low Power 


150ns 1.75 
200ns Са! 


3250 KELLER STREET, #9 


Do Kou Computer Products, inc, 


Z80 A CPU 5.45 
8000 16K APPLE 280 A PIO —$45| 5800 5.65 6826 14.80 6860 10.90 
RAM CARD we] seca ис B.E NM 
8035 15.00 8239 4.75 { Call for Complete List E y қ 
8039 19,00 8243 4.75 Upgrade your 48K Apple I! = = саба. 25:09 8843 16:90 Bes» a 
sossa 29900 855] 14.30 "— MICROPROCESSOR 350 6850 350 СН 10.00 
= ` 3 Е 2.00 
8088 9.00 8253 8.75 BARE BOARD 24.00 REAL-TIME CLOCK 3.50 6852 3.50 68850 12.00 
8155 00 8253-5 9.75 KIT 49.00 y 
8126 1100 8255, £30 | ASSEMBLED & TESTED 6900 ue cw = 
6741 39.00 8257 6.50 L 6.90 CRYSTALS 
828 1209 8552 35:00 LEDS UPGRADE 
^ A ? 
8202 44.00 8275 29:00 ay le Б ТП 
8205 45 8279 25 | Jumbo Red 10/1.00 YOUR ы Е 228 8.2243 254 
8212 ‚80 8279-5 10.25 Jumbo Green 6/1.00 APPLE 2'0 390 870 300 
8214 3.75 8282 5.50 Jumbo Yellow 6/1.00 2 097152 3 90 10,0 300 
ім УЛДЕ BER ОР" | or 2.4576 3.90 14.31818 3.90 
8222 180 8268 6.50 CONNECTORS TROGO 3.579545 300 18432 200 
8237 19,00 B2B88 25.00 RS 232 Malė 3.00 4116 200ns 20 259 2 11га Det 
RS 232 Hood 1.20 И k .068 3. . 3. 
mio n НЫШ ар NND i 
4 4 2. 74 ,8 ы. 
| 34-2024 5а 7451558 178 452280250 
74505 24 7415136 .49 7415266 .49 DISKETTES 
74LSOB 24 7415137 95 746273 160 5% 
740510 24 7405138 25 7415275 3.25 
241511 30 7415139 .25 7415279 49 23.95 
741512 30 74LS14 1.10 7415280 1.95 
241613 40 2415147 2.20 7415283 .95 23.95 
741514 89 74165148 1,20 7415290 1.20 AY3-1014 5.85 
740515 30 74LS151 „75 74LS293 .79 AYS-1013 3.90 
741520 24 7416153 75 7415295 .99 AY5-2376 12.00 
741.521 7465154 1.75 7415298 .99 TR 1602 4.25 
741522 24 7415155 ‚89 7415324 1.75 
741526 30 7415156 3 7415352 1.49 — 
741527 24 7415157 5 74LS353 1.49 nteriace 
741528 .30 7415158 ‚75 74L5363 1.49 
74\ 530 24 7815160 95 74.5364 1.95 
74L532 36 7415161 .95 7415365 .89 
741533 55 7415162 .95 745366 89 
741 537 5 74151653 5 741 5367 59 
74LS38 -35 7415164 95 7415366 69 28 PIN .35 
741540 741 5165 ‚95 74L5373 .99 40 PIN „40 
74LS42 49 7415166 1.95 74LS374 1.69 
74LS47 75 74L S158 E 7415377 1.40 ST = Soldertail 
74LS48 75 74LS169 „69 7415378 1.15 W/W = Wir&wrap 
74L549 75 74L5170 1.69 7415379 1.35 ===. = 
74LS51 .30 74L5173 75 7415385 1.89 
741554 435 7415174 89 74153865 .59 
74—555 .35 7415175 ‚89 74253090 1.79 
741,563 1,20 741518717 199 7415393 1.79 
74—57 .39 7415189 9.50 74L5395 1.59 
74L 874 44 741 51480 a9 741 5399 1,59 
741575 49 7415191 89 7415424 2.89 
741576 39 7415192 .89 7415447 75 
74L578 49 7405193 1 74125490 1.89 
74( S83 75 7415194 -89 74L S668 1.55 
741585 .95 7415195 89 74LS669 1.85 
74LS86 74.5196 ‚79 74056709 210 
741.590 65 7415197 .79 7465674 9.50 
746591 .79 7415221 1.10 7415582 2.99 
741,582 65 74L5240 .95 7ALS683 2.39 
242593 159 7405241 "95 74125584 2.39 
741595 .79 7415242 1,79 7415685 2.39 
415246 .79 7405243 .79 74656688 2.39 
74L5107 .39 741:5244 95 74LS689 2.39 
7415109 .39 7405245 189 
7415112 39 74LS247 779 811595 1.65 
7415113 ,39 7405248 120 81L596 1.65 
745114 49 7425249 89 811597 1.65 
7445122 45 7ALS251 1.25 811598 1.65 


STORE HOURS. 
MON- FR! 8:30 A М.-6.00 PM 


SAT 1000 A.M -3:00 PM For shipping include $2.00 for UPS 


Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 64% Sales 


BANKAMERICARD Tax. California residents add 6% Sales Tax. We 


C 3250 Keller Street, #9 
santa Clara, CA 95050 
(800) 538-8800 
Calif. Residents (408) 988-0697 


VISA 
LL 


master charge 


Быр тізір Нар» «дА 


reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
9. notice. Send SASE for complete list. 
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LABELS 


perM 


15/16" "x34" white pressure 
1 up - pin feed sensitive 


PRICE INCLUDES SHIPPING 


Packed БМ per box - Min. order 1 box -514,95 
Check with order - Mass Residents add 5% Sales Tax 


ты 
*"« CHECK-MATE 
N Р.О. Box 103, Randolph, МА 02368 
Telephone; 617-963-7694 
CALL TOLL FREE 1-800-343-7705 


Circle 540 on inquiry card. 


Beautiful Plots with 


PLOTPAK" 


PLOTPAK 15 а complete plottin 
library that runs under FORTRAN 
and includes drivers for the following 
screens and plotters: 


* MicreAngelo МА 512 

е AOM + Retrographics 

ө ТЕК 4010 compatible terminals 
* Houston Intruments DMP-4 

е HP plotters 7225B and 7470 

è Radio Shack Printer / Plotter 


PLOTPAK REL file): 
PLOTPAK source code 


plus two drivers:...... 


Fo» BRIDGE 


^ 4 Computer Company 


DIVISION DF Sea Data Corparatian 
One Bridge Street, Newton, MA 02158 
TEL. (617) 244-8190 TUX: 951107 


Сігсів 64 on ingulry card. 


68000 Systems & TRS-BO Model 16 
Database & File Software 


relational databaac anyatcm 
easy to uac, powerful, & efficient 


monus & Engilish subsct query language 
БВ code 

aequential. Indexed. & direct files 

(incl. features never ascen before 
much ne: miwnys жітідіс nccecás on 
Tandom records, sequential update 
without rewrite) 


multikey 

report genemtion 

data validation on entry 

repetitive batch update 

пачек Сесе files 

reentrant code for shared usage 
multiple precision & Doaing polni 
access sccurity 


separate file and sort (core/disk) 
packages available 


Send for catalog 


Data Management Systems 


211 M. E! Camino Real. 1O1C 
Encinitas, CA 92024 
or phone: (7124) 942-0744 


Сігсіз 144 on Inquiry card. 


ag Maxell. 
18 Floppy EN 


SAVE 40% isis 


51/4 35 spit son Price 


MDI or MH1 SSIDD .................. 533 


MD2 or MH? 08 0р................... 47 | 


MD1-DDM SS/QD/96 TP1 чәраеуаелазаеват 42 
MD2-DDM DS/QD/86 TP1 EMEN 53 


8” specity sott 
© 32 aactor 


ҒО1 or FH? SSIDD...,... 
FD2 or FH2 DS/OD,..... 


CHECKS — УЗА — MC — COD 
НЗ) 77-7780 А00 $2 SHIPPING 
LYBEN COMPUTER SYSTEMS 


27204 Harper Ave. 
St. Сізіг Shores, МІ 48081 


Circle 275 on inquiry card. 


Г " ң 
ани Е 1.4 42 ааа ашыды ы» 


ae A nndenvesusss Tee ТРЕ чафс фатат о я ...4.% L] 
Speed! Model 510 punches paper tape at 110cpa. 
reads at 150cps. This rugged machina is compuler 
compatible offering AS232C, current loop, parallel 
inputs. The ASCII-to-Baudot code conversion per- 
mits dicaci keyboard елігу lor Tele x/TWX transmis- 
sion. Pius: 256 character storage, 75-9600 baud 
tate, 5-8 level lape, stock. АООМАЗТЕЯ CORP. 416 


Junipero Serra Or, San Gabriel, CA 91776 а 214 


285.1121. 


Circle 9 on inquiry card. 


x SUPER ух 
ISA's DATABASE 


Tha only DBMS with all these features: 


PROVEN іп one year ol test marketing 
TOUGH, reliable flle structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report lormating 
CLEAR useronented documentation 
PRINTS totals & subtotals ~ mail labels 
REFORMATS and merges data files 
MULTFDISK files: Up lo 128K records 
SORTS full disks on up to 40 fields 
PRODUCTION input of repetitive data 
USE existing dala files 

COUPLES to word processors 

POSTS transactions to master file 
SEARCH by st ез, comparisons 
DATA COMPRESSION: Over twica as 
many labels as the other system 


For TRS-8D* Models 1, 9l, ІП, Б 16 - 250.00 
CP/M! - 295.00 
Ask your Dealer or Write: 


Institute for Scientific Алі. Inc. 
Р. О. Box 7186, roy 
Wiknington, DE 19803 (215) 358-3735 


*T.M. Tandy Corp. 


db d dd +++ didi 


Circle 234 on inquiry card. 


t T.M. Digital Research 


I= DECISION 1 
uu = $3795 028 


Vorst ere compu миез hd $7300 ВЕ расте. Cua йеті, R Раву Warme 
CALL US bO) АМ io ЮО FM Carsi і podian. 
[озм]. 14 Sot fe ЭШ], /-Ш), MUR Өлік Ғы ышк eed Febre My, Salana 
REO tor 18 ионит Deu egt. ndi CP. Vioc E седан Baa 2^. 3 Sora t 
Райи pori бөк Duk сосема ПЕДА, iili ко data. он өзін dangiy 

Miga Arum Yas Proa 
D! Compu Orry. к Des $1895 
L2 ич Ttt 5 a DHH Ор Da 
DIA wrih One 5 Meg HOÀ Ores «DSOO 
ПЭ Мат One 18 Мод Dra S „Ё soo 
Haci Mount Doce 17 19 325 285 0 12 oe LG Hard and 
B "uu олақ Caras әз арчи 
R24 Vii Оғы 10g HD & One В 5500 "na 
FB Wt One 10 Мәс HOA One И ОРО 71% 
Бос it Ore 20 Meg HO d$ One a 5500 7795 
a0 Eh Ore 70 Мер НО & Ore В 0500 киб 
5' эзет Mung Гад wo САУА coiro рими Uppy, Сайрар. 
ыг CH uU Z2 and Wore Bass С 
5 Мак): оттық) Mart Dee 1 174% 
3C Мер karmaa?) Pod Dosis ores 2295 
76 Mak; (Ке гт аус Hard Diya 2785 eS 
TEAMS Ai pce are га! КУ ыран Enid Ca сыз соси Саг ЫМ 
стях М 0 & пали тағаны accepted Same DE гаа” АСА Т“, for ober Киттер 
Алта d gqua іга peor reca bh cear 18 ғысы ur 10 Can ape 
Charge Ad? It handing and Prestito irt inn Ал А) тты a 
батам: CALL US Hox жааб? Cs Aha СЧ pour Аф! pate 


Preas бус 10 Cange, 


а. СОБЕРИ 


OF ALABAMA 
РО Вох 6114+Berengham, AL 35259-5114 


Circle 271 on inquiry card. 


28K 


Commodore VIC Computer 
(60% more powerful than УІС-20) 


299 SPECIAL 


We add 6095 more programming pawer ta the 
VIC-20 computer! This gives you в full sized 
exta festurad computer with 20,000 bytes 
ROM, 16K extended Інуе! II BASIC, 8000 bytes 
RAM, thal expands to GOK total memory! 66 
typewriter keyboard, graphics keys, 16 colors, 
sound, music, real lime, upperlowercese, luli 
screen editing! $109 modem, printer, disks, 
cassette plugs in direct. We have over 400 pro- 
gamas! ЭО day tmmediate replacement war- 
rantyt One day express mail delivery! Write for 
Ires catalogi 


15 DAY FREE TRIAL- IMMEDIATE REFUNDS 


PROTECTO ENTERPRIZES 
BOX 550 
BARRINGTON, H 80010 
PHONE ORDERS 312/782-5244 


Circle 388 on Inquiry card. 


шаи шша шш REBROORGIEEEEIEIESPETEII 


|| aon COMPUTER (16K) ........ $635.00 
800 COMPUTER (48K) ........ 5724.00 
400 COMPUTER (16K) ........ 5265.00 
810 PROGRAM RECDRDER ... $74.00 
810 DISK DRIVE ..............- Don 
NEC 8023A-C PRINTER ....... 


AXIOM GF- 100 PTA .... $259.95 ANIM (ЫР-4 FTR .... 5489.35 
ENTERTAINER ........... $65.95 32X RAM ПІМТЕС) ...... 589 95 
EDUCATOR... ses, S114 05 225 КАМ (MICRÜTEK) — $99 95 
PROGRAMMER . . , = 32K RAM (MOSAIC) .. 5118.95 
COMMUMICATUR - 

BOGKKEEPER ЕЙ) .. 


езін 
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SESES SR 
КЕКЕКККЕКЕКЕТКЕКЕЛЕККГТИНЦЕКЕБЫЕЕКГГЕЕГЕЕЛТГЕЛЖІГЕК) 


"» 
y eos if ҮР 8 Bary Derien Ri 


рия CASSETTE A = BOW ТАРТ 
COSMIC PRICES КОА PREF UO OARS 
COMPUTERS мен 6 tagong pune э ылы 


fe шал CaM "mapu. м ањ 


228 М. PROSPECTORS AD 
DIAMOND BAR. ГА 01755 “Өс диа 4 подо Ф hu € 
ORDER LIMES OPEN 

SEVEM QAYS d am - 5 pm 


eORP eR BS BSCR eR A EEE h à &k 5 58 b LESELE 


a € 24? à Geass * b à 4 R 9 € ant ante à& à à à k 4d, à à 4 & à 99 ESTE "^ «в 


Сігсів 134 on Inquiry card. 


We Have It !.. At the best prices. 


Call For Super Value 
On S-100 System With 
Dbi. Dens. 8"Drives! 


INTERTEC SUPERBRAIN II 
Free! MicroSoft Basic 80 


Self-contained computer with dual disks and 
two R5232C ports. Complete with CPM 2.2. 


БАК Double Density... ......... $2099 
64K Quad Density ............. $2495 
64K Super Density............. $2949 
10 Mag. DOS Hard Disk ........ $2995 
VIDEO TERMINALS 
INTERTECINTERTUBE Il. ..... .... 749 
ZENITH Z-18.. ................. E 723 
SOROC IQ 120...... 649 
SOROC IO 130. . 595 
SOROC (0 135. ——É— 748 
SOROC IQ 135G. . ., 799 
SOROC!IO 140. . 21 1143 
HAZELTINEESPRIT ...... . . CALL 
1420. А Р ‚ CALL 
1500. CALL 
ры Жучу, CALL 
1829... 1s kf io CALL 
ыо 910С.. 4 2 CALL 
liil. vet es ы CALL 
SNC M woe No m CALL 
о за өк» # 4ч citus ES Rm CALL 
| Amt c ie oe CALL 
TEXAS INST. 940 BASIC. ,.,...... „- 1599 
940 Раскадв............... | ans 2079 
745 Portable Terminal, ............ 1339 
745 Portable Terminal w/U/L/Case. 1495 
PRINTERS 
bet ae ОР-%500..._.............. $1349 
|| EM esi acsi 1349 
PAPER TIGER IDS- 560G.. рТ sase 1139 
PRISM PRINTER 105-80, w/ocolor... Cal 
(DS-B0, мсайог.................. Cali 
а wfepIDr....... cece ees 1695 
NEC 3510, нон522с35СР5............ 1945 
МЕС 3530. RO, Centr. Inter. 35СР5......... 1945 
МЕС 7710. RORSZI32C 5асРБ5.......... а, 2395 
МЕС 7720. KSA, RSZGCABCPS. Ll. ee ses 2999 
NEC 7730. RO, Cent. Inter. 55СР5........ 2395 
QUME 
Sprnnt 9/45, (Т0,45СР5,Й522С...... 2119 
C.ITOH Pro Writer, Parallel, ......... 549 
Serial and Parallel............. ... 529 
DIABLO 630, п5232С, Б5СР5........... 2299 
CENTRONICS 730-1, Parallel. To M 395 
7130-3, c REPRE яға 
739-1 w/ Graphics, Parallel . — ЖТ 
739-3B w/ Graphics, RS232C...,.. . 639 
704-11, Parallel... . ——— + ES 
704-9, ПЕС. ааа еа са 1595 
122G, Parallel, 120 CPS eR a rino 949 
EPSON 
Lo  — ——— фазаны», ШИ 
МОЮТ... е ре 589 
ТИОТ... а ооа ee 789 
А5232 Serial Interface ............ 65 
RS232/2K BuHerlnterface...... ..4 125 
ut) | ,.............. wot how ft 90 
Apple Printer Interface. ......... lio 75 
ТІВ10 Basic, ВН5222С..,.............. 1349 


810 Basic, Н5232С В Paraliel..,..., 
810 w/full ASCII, vartical forms 


1335 


control compressed ргіпі,....... 1599 
&20 RO, Basic. ok bo 4 bob h нж к в+4т=п ой ы аа 1645 
820 KSR, Вавіс.......... arsons 1839 


Ali prices, F.O.B. shipping point, subject to chan 
prior to shipmant). C.O. D.'s and credits cards ara 


OKIDATA 
Менйіле,...,................ 5465 
Tractor-feed option. ..,....... ... 59 
Microline 82А.,,.,..... .. A ree 519 
Місгойпе 8ЗА..,..... .......... 849 
Місгайле84.,.... .............. 1198 

MONITORS 

ZENITH-ZYM-121, 12" Green Рһоз.,,. $125 

AMDEK 100, 12".,....... —— ТӨН 
100G, 12" Green Phosphor . . "um 145 
300, 12” Green Phos., Hi. Res....... 199 
Roan WIND a aa has. onran ereas 359 
Color II, 13", R.G.B. Hi Res... ..... 799 
Apple adapt. forR.G.B....... .... 159 

BMC, 12", Green Phosphor.. ....... 169 


NORTH STAR 


Call For Prices 
FLOPPY DISK SYSTEMS 


MORROW DESIGNS 
Discus 20, single drive OD. .......! 5898” 
Dual Discus 2D, dual drive DD,..... 1549° 
Ocus 2+ 2, double sided OD...., « 1238“ 
Dual Discus 2+ 2, — 2139 


"eludas CPIM 2 + 2and. Microsolt Basic 


HARD DISK SUBSYSTEMS 
MORROW DESIGNS 


OiscusM-5  5Mag.. ..... 51849" 
Discus М-10 10Meg..... ...... . 3095" 
Discus M-20 20 Мед. .. . 4068” 
Discus M-26, 26 Meg. 3795* 
CORVUS  5Meg...... ........... 3185 
10 Meg., ......... —— т. 08 
1 c „+ 5499 
KONAN David 5 "ot ess — « 2439 
a A 
15 Meg... ce | T 3295 
INTERTEC 10 Meg. . E uma SPECIAL 53195 
45 100 only vr CPIM 2 +2 & Microsoft Basic 
FLOPPY DISK CONTROLLER 
BOARDS 
CROMEMCO 16Е0С ОО.......... ... 9499 
NORTHSTAR DD, asasen e e rm 479 
MORROW Disk Jockey 2D, АНТ...... 329 
SD SYS. Versaflopoy |, АВТ....... ... 319 
SD SYS. Versaflopppy Il, АВТ,....... 429 
DELTA DD Disk Com., ART. ,.,..... 345 
CONDUCTOR DD, АВТ ............. 259 
INTERSYSTEMS, ҒОС-2, ABT ....... 439 
TARBELL DD, АВТ......... mn , A45 
SYSTEMS GROUP DD DMA .......... 439 
ESCON CONVERSION FOR 
IBM SELECTRIC 


Complete with microprocessor controller and 
power supply. Factory built. Usar installs 
solenoid assembly or it can be done at 


ESCON Factory. 

RS232 Serial & Parallel............... 9534 
Cable for obove...,.... . — .. 25 
РНОМ PROGRAMMERS 
БЕТАРЕ |) ...........--.--.. .- $152 
SSM РЕТ, ABT. a.c тала, АШУ 
MODEMS 


NOVATION CAT Acoustic Modem..... $149 


D-CAT Direct Соппес!..,........... 158 
AUTO-CAT Auto Ans. чжцайһчазиака«а 219 
ad ДТ] анаа Сазан. 323 
USO 103 LP Direct Connect. ........ 175 
103 JLP Auto Answer....... 209 
DC HAYES MICROMODEM 11 (Appiel.. 299 


MODEM 100 [S 100). .... ——— à 
Smart Modem (RS 2321........... à 
Potomac Micro Magic (S 1001....... 


CALIFORNIA COMPUTER 
SYSTEMS 
ZBU CPU Воага.................. 55269 
Disk Controller 2422, м СР! M 359 
16K Static, АВТ........... ы 259 
32K Static, АВТ............. : . 399 
6AK Dynamic RAM. 335 
System 2210 уу/ БАҚ, “CP/M 2. &. 1495 
CPU BOARDS | 


lassembied unfess noted) 
NORTHSTAR £-80A IZPB-A/A). к.“ төк $269 


INTERSYSTEMS (MPU-80).,...... 349 
SSM CB1 8080, АВТ................ 214 
CB2, 2.80, АЕТ................... 209 
ee  P———— —À MÀ 
DELTA 2-80 with 1/0.............. ... 289 
SD SYSTEMS, SBC-100, AT... .. 349 
SBC-200, AST Sere, ener . 399 
SYSTEMS GROUPZ 80 with ро 419 
MEMORY BOARDS 
FER Th ЗӘҚБАМ.............. 5299 
asa hd uL TETPTELOCTUU TIT D. 7 589 
HRAM 32K... я .эваіжзвінігенакие 419 
CROMEMCO 16К2. РРС ОЧКЫН Т 
CROMEMCO БАҚ2.............. ... 595 
MEMORY MERCHANT 
16K Static, AMHz. eae tree ee RR a 153 
GAM Static, ӨМЕ?................. 549 
SYSTEMS GROUP 
(Measurement Systems & Controls 
DM4800 48K ВБозгд............ ..... 499 
DMt400 БАК Воагд............... e. 5829 
OMB6400 64K Board. . 2. 595 
INTERSYSTEMS 64K Dynamic. . a. 845 
GODBOUT (ABT) 
CPUZ..... "T— маан йарай ш $3249 
CPU 808588,,.......... ds .. 359 
RANTA EON 359 
МАЙЛИ Glia „зулу онш. ees 875 
QU € ———— ТРИИ 1439 
interface 1,...... ivi wa e TES AMO 
Interface 2............. wy за. МП 
Disk 1... bow X h x44 4% а bow mk 9 5 $ пиш аа & рф 419 
System бирр 1..,..,_........... 335 
Enclosure 2 1Ое<К!................ .. 599 
Enclosure 2 (ПасК1.............. S. 2750 
VIDEO BOARDS 1/0 Mapped 
SD SYSTEMS 
VDB-8024, АӨТ.................. $465 
SSM VB2 1/0, Kit., МӨ кекке» ТЫП 
VB2 1/0, ABT....... NC Pp 223 
MEMORY MAPPED 
VBIC, 16x64, Kit. Wob d$ hk 89 єк нин 4$ nha kb 6 n н = 152 
МВІС, 16х64, АЕТ............. vee 20 
VB3, 80 Char, 4MHz, Kit........... 359 
VB3, ВО Char. 4MHz, АВТ,..,...... 419 
APPLE BOARDS 
CALIFORNIA COMPUTER 


77104 Asynchronous Ser Interface... $129 
7712A Synchronous Der Interface... 149 
7424A Calender Clack.............. 99 
7728A Centronics Printer interface... 99 


MOUNTAIN HARDWARE 


CPS Multifunction Board. ....,....... 9199 
Superlalker SD200.................. 259 
Romplus w/ keyboard filter, .......... 179 
Romplus w/o keyboard filter,......... 130 
Keyboard filter ROM........... eo. 49 
БОР г EM ГҮР. 
Music бүйет.,..................... 459 
ROMWRITER tangu W€ Kk €& R8 3 B € 9 bk B 4. b 6 b & зз ч 149 
Apple Clock, ........ PO онның 239 
AID-.DIA.......... "raram Tum 295 
Expansion Chassis. ...... wikis ss 0 
VISTA 


B" Disk Controller {Apple ll). .......... 8495 


Oe nr offers subject to withdrawal without notice. Advertised prices reflect a 2% cash discount (order prepaid 


MiniMicroMart,inc. 


943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 326 on Inquiry card, 


BYTE September 1982 569 


WANT HELP? 
COBOL PROGRAMMER'S AIDE (CPA) 
Provides extensive assistance in CODING. 

| DEBUGGING, MAINTAINING and DOCUMENTING 
your Cobal programs - Improve your efficiency 
and productivity - EASY TO USE - MENU 
DRIVEN - А PRACTICAL SET of TOOLS - Ап 
INVALUASLE AIDE. 
CPA features: 
€ SOURCE ANALYZER & CROSS REFERENCE 
e SOURCE EDITOR & REFÜRMATTER 
e SOURCE OVERVIEWER 
e DOCUMENTATION PRINTER 
e PARAMETER FETCHER SUB-PROGRAM 
e COMPREHENSIVE MANUAL and mare 
Avallable for CP/M", CDOS? ж CROMIX users 
utilizing COBOL-BO' or Cromemco Cobol 
Satisfaction guaranteed ov ІШІ relung! 
For Program Samples and information call or write: 

Automated Programming 

А AM voee nr 
[714) 851-B686 Irvine, CA 92715 
Trademarks: 'MicroSati, Oial Research, *Cromemca 


MULTI - GSERS 


е Do several persons use your system? 
ә Do you have information you'd rather not have 
everyone ste? 


MicroCrypt will encrypt your files quickly and 
easily with any password you choose. No lengthy 
key generation process. No long encryption or 
decryption process. 

Use for letters, salary schedules, key documents, 
or programs, Сап even call from dBase ll* to keep 
your data bases private. 


MicroCrypt™: 125.00 Disk and Manual 


Requires CP/M** or MP/M** 280/8080 
Order Line: 800-368-3359 


From the MicroShell** developers. 


NÉW ү 2153 Golf Course Dr. 
GENERATION Reston, Va 22091 
SYSTEMS, юе. (703) 476-9143 
MSA/MC/COD 
Foreign Add $10.00 Alr Май 


TM "Ashton-Tale — *'Digital Research 


Сігсів 123 on inquiry card. 


BREAKTHROUGH 


Driginate/Answer UDS 212 LP Modem 


$420 


IMMEDIATE DELIVERY 
* Соту with Ball 212 modems [1200 bpa only) 
+ Taleo powered -no AC connection required 
* Simplified controls— talludata and orgingim/angwer only 
* Dirgct-conneet 10 dial-up network 


INTERBUSINESS CORP. 
T1 W. Dondes Rond 
Wheellng, IL 60000 
Sales -(312) 464-0050 
Servies—1i212] 459-2874 


Circle 242 on Inquiry card. 


Now...You Can Monitor 
7 Most Important  . 
RS-232 Interface Lines 


Made in America 


RS-232-INTERFACE TESTER 


connects іп senes with any RS-232 interface LED's 
Cleatly display status of 7 functions: гапыл! data, te- 
cewe dala, request (0 send. clear 10 send. dara sal 
ready, carner detect, dala terminal ready, Requires no 
power. may be fet in permanently. Satislactign 
| guaranteed ORDER NOW! Only $39.95. Purchase 


Orders from saied Corps accepted. FREE illustrated | 


calalog of poblem detecting equipment Wa also do 
Custom ЫЫ к work. 815/538-5827 


Н.Ш electronics 
Box 475-EDN, MENDOTA, IL 61342 


Circle 46 on inquiry card. 


IMPER 
MICRO 
SUPPLY 
= 


IAL 
LTD. 
3 


32.30 each 
Reinforced Hubs. Any Quantity 
Save more on 100 or more boxes 2.25 ез. 
MEMORY 
RAM 
4115-200N5 
4154-200N5 
EPROMS 
ЗАЛ” . 55.50 each 
X-TALS MHZ . ...'225 each 
10 1572545 500% 100 


20 40 5.714] 14.3838 
i9 $4 54 16.0 


IMPERIAL MICRO SUPPLY LTD. 
P.O, BOL ЮЛ, DET. M, PONTIAC, MA 40644 


Sh ket adaf ^? 00 ират — Adie hiya ach dt. Ган 


"ELF" Interface 
Converts Your 
Typewrlter Into Printer 


ғ Finest print quality = Low cost 

° Easy Installation + Quick dellvery 

ғ Fits (BM Selectric® and Electronic 
Typewriters 

ғ Models for ай popular computers 

• Call or write for more Information, 
today! 


- We export to all countries - 
INTERMA TIONAL INC. 
М 5115 Douglas Fir Rd. 
Calabasas, CA 91202 U.5.A 


Tel: 1213) 710-1444 TLX/TWX: 910 494 2100 


Circle 247 on inquiry card. 


TRACK YOUR OWN 
PORTFOLIOS 


by using the 
PROGRAM OF THE 
SECURITY PROFESSIONALS 
This Portfolio monagemrat Sparem Hos: 
*Caparity: 19 Partiolics 1500 Tremeactions 


Сану: ^ Portiolie Evaluation 
# Prolit/Loes Squlerment 
Short-Term Long-Term 
Неле 


Unsaid 
* Total Peaslrian 
Орта & Cipsed 
е Handles Stacks, Bonds, Options 
z Handles Splits und Stock Dividende 
Жәри 0 Plus Computer 
Card 


$100 (N.C. makii add 4% sales tan} 
шай check іш: 


BROKERSOFT. INC. 
Post Office Box 1762 
Wilmington, N.C. 28402 


TADO талайлы math НАУ оғ 2400 porfas as Тһе 32 Миы TM for 
Behem, Sinay Atha термен Abiria лый Haar 


The 52 Broker n o очиб of BROKERSOFT INC 


Clrcle 86 on Inquiry card. 


Available from Hytor — 
for 
Color Computer Disc System 
owners. 
A software development 
system for onv — 560,99 
includes 6809 Assembler 
Program Editor Loader 
and Memory Dump. 


Melee the fee ef і 
yoni Calor Computer 


HGY, 


Write or Call Today! 


INC. 


Р.О. Box 4996 
Scottsdale, Az. 85261 
(602) 863-3122 


Circle 224 on Inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
dont n Sarat. {800} 592-5935 ог 
i Ny (805) 543-1037 


Circle 358 on inquiry card. 


Why use their flexible discs: 


BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 


high quality error free discs? 


Product Description 


8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 

8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (128 B/S, 26 Sectors) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5” SSDD Soft Sector w/Hub Ring 

5%” SSDD 10 Hard Sector w/Hub Ring 

514" SSDD 16 Hard Sector w/Hub Ring 

54" DSDD Soft Sector w/Hub Ring 

5'4" DSDD 10 Hard Sector w/Hub Ring 

5⁄4" 0500 16 Hard Sector w/Hub Ring 

514" SSDD Soft Sector w/Hub Ring (96 TPI) 


5'4" 0500 Soft Sector w/Hub Ring (96 ТРІ) 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Doubla Density, TP! = Tracks per inch 


Memorex Flexible Discs... The Ultimate in Memory Excellence 


Free Memorex Mink Disc Offer- Save 10% 

Every carton of 10 Memorex 5% inch mini-discs sold by 
Communications Elactronics, now has а coupon good 
lor à free Memorex mini-disc. For every case of 100 
Memorex mini-di&cs you buy fram CE, you'll gal 10 free 
mini-discs directly from Memorez. There is no limit to 
Ihe number ol discs you can purchase on this special 
offer. This offer is good only in Ihe U.S.A and ends on 
December 31, 1882. 


Quality 

Матогах means quality producis (hat you can depend 
on. Quality control at Mamorex means starting with the 
best materials available and continual 3urvelllance 
throughout the antira manufacluring process. The ben- 
elit of Mamorex's years of experiance in magnetic 
media production, resulting, for instance, Іп proprietary 
coating formulationa. The most sophisticated tasting 
procedures you'll lind anywhere in the business. 


100 Percent Error Fras 

Each and every Memorex Flexible Disc is certified to ba 
100 percent error free. Each track of each flexible disc 
is tested, individually, to Mamorex’s stringant standards 
of excallance. They test signa! amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. Rigid quality audits are built into 
every step of the manufacturing process and stringent 
lesling result in a slandard of excellence that assures 
you. Gur customer, of a quality product designed tar 
increased reliability and consistent lop performance. 


Customer Oriented Packaging 

Tha desk-top box containing ten discs is convenient for 
filing and storage. Goth box labels and jacket labets 
provide full Information on compatibility, density, sec- 
toring, and record tangih. Envelopes with multi-lan- 
guage care and handling instructions and and color 
coded removable labels are included. А write-prolect 
feature is available ta provide data security. 


Full One Year Warranty — YourAssurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex Il they are found to he defective in materials 
or workmanship within ona year of the data of purchasa. 
Other Ihan replacement, Memorex will nol be raspon- 
sible for any damages or losses (including consequential 
we caused by the usa of Memorex Flexibla 
igcs. 


Circle 96 on inquiry card. 


Quantity Discounts Avellable 

Memorex Flexible Discs ara packed 10 discs ta a canton 
and 10 canons to a саве. Please order only in increments 
oF 100 unils ior quantity 100 préctng. We are also willing lo 
&ccommodale your amalar orders, Quantitins less than 
100 unis ага available in Increments of 10 units at a 10% 
surcharge. Quantity discounts are alse available. Order 
500 ог more discs at the same time and deduct 1%; 1,000 
оғ more saves you 2%; 2,000 or more saves you 3%: 5,000 
or more saves you 4%; 10,000 of more saves you 5%; 
25,000 of more saves you 5%; 50,000 or more saves you 
7% and 100.000 or more discs earns you ал 836 discount 
all our super low quantity 100 price. Almost ali Memorex 
Flexibla Discs aro immediately available нот CE. Our 
warehouse facilities are equipped to help us get you Ihe 
quality product you need, when you need it I| you nead 
further assistance to tind the fiexibla disc thal’s right for 
you, call the Mamorex compatibility hotline. Dial toll-frae 
BOO-5:38-BOBO and ask lor tha Меле disc hotline extension 
0997. In California dra! 800-672-3525 extension 0997. 
Ovtslde the U.S.A dial 408-987-0997. 


Buy with Contidenca 

To get the lastest dafvery Irom CE of your Memorex 
Flexible Discs, send or phane your order direcily to our 
Computer Producis Oivialon. Ba sure із calculate your 
price using Ihe CE prices in thig gd. Michigan residents 
please add 4% sales 1c Written purchase orders are 
accepted Шот approvéd government agencies and most 
well rated firma al a 30% surcharge for net 39 billing. All 
sales are subject to avallability, acceptance and venficatian. 
All sales are final Prices, terms and specifications are 
subject to change without notice. Out cl stock items wil! be 
pieced on backorder aulomatically unless CE is inatructad 
dillerentty. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invitad 
with a $20.09 surcharge for special handling in addition La 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Norn-certifled and foralgo 
checks require bank clearance. 

Mail orders to: Communications Electronica, Box 1002, 
Ann Arbor, Michigan 48105 U.S.A Add 58.00 per case or 
partial-case of 100 B-inch disce or 58 00 per case or partial 
case of 100 $- Inch mini-dises for U.P.S. ground shipping and 
handling in the cominental U.S. A If you have а Master Card or 
Visa card, you may call anytime and place a credit card order 
Order toll-free in ihe 0,5. Dial 800-521-4414 I| you are 
outside the U.S. orin Michigan, dial 313-594-4444. Order your 
high quality, orror free Memorex discs today. 


Capra "ТШ? Cormano bona ЕТесітоғыс” ^d HOTHTEZ 


CE quant. 
100 prece 
Part # per disc ($) 
3062 2.09 
3015 2.09 
3045 2.99 
3090 2.74 
3102 3.34 
3115 3.34 
3103 3.34 
3114 3.34 
3104 3.34 
3481 2.34 
3483 2.34 
3485 2.34 
3491 3.09 
3493 3.09 
3495 3.09 
3504 2.99 
3501 3.99 


Free disc offer 


Save 10% 


Order Tol-Free! 
(ВОО) 521-4414 


In Michigan (313) 994-4444 


For Data Rellabilty—Memorex Flexible Discs 


ты 


A COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix 0 Box 1002 O Ann Arbor, Michigan 48106 U.S.A 
Call TOLL-FREE (800) 521-4414 or outalda U.S.A. (3131 994-4444 
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Vohax scoa 


SPEECH SYNTHESIZER 


$70 Each 
(5 or more, 
$55 each) 


Order in Ones or Thousands 


The SC-01A Speech Syathasizer із a completaly selt- 
contained solid state device. This single chip phoneti- 
cally synthesizes continuous speech of unilmited 
vocabulary. 

The SC-O1A contains 64 different phonemes which 
are accessed by a 6-bit саба. Computer interlaces 
and iext-to-speech algorithms also availabla far prod- 
uci development. 

Votrax 15 2 tradematk ot Federal Screw Works 

Call 1-800-645-3479, in N.Y. 1-516-374-6793 
MICROMINT INC. 

917 Midway 

Woodmere N.Y 11598 


quantity pricing. 


Circle 246 on inquiry card. 


VIDEO 


| OUTPUT 
edi for | 


, H/Z 49 

or "89 

Display the CRT image on 
Projection TV or other 


monitor. Great for classroom 
or group applications. 


Only $79 ОО 


MAGNOLIA 
MICROSYSTEMS 


2264-15SthAVE W œa SEATTLE, WA 98119 
(206) 285-7266 [800] 426-2841 


Circle 279 on inquiry card. 


NEW SOFTWARE FROM 
single SOURCE Solution" 
DEALER INQUIRIES ENCOURAGED 
Over 100 innovative low cost programs never 
before offered for CP/M, TR5-8O, IBM-PC, 
Send $2. for detalled catalog 
(refundable on first purchase) 
to Single SOURCE Solution 


North Star, TIO9/4A, Apple computers. 


Circle 427 on Inquiry card. 


P.O.Box 578, Concord, CA 94522 


% 


A STATISTICAL ANALYSIS 
AND FILE MAINTENANCE SYSTEM 
FOR THE APPLE ІР MICROCOMPUTER 
Аз B a pum а! P-STAT* 76 
A-S i ae 


FREGUE nu 
Br. VARIATE T 
CHI SQUARE and 14 MEASURES | oF ASSOCIATIOM 
ANALYS [^ 


APPLE PLOT INTERFACE 
APPLE FILE CABINET INTERFACE 
FILE SORT 


AGGREGATION 
Емі. —1 
COMPLETE TRANSFO TION LANGUAGE 
READS VISICALC FILES 


A-BTAT" 79 

Uses Standard DOS Text File and EXECs 
Capacity up 10 100 000 Data Posnis pom 
48K Version — All programs in Appiesohi™ 

Now Fully Compiled ai no additional cost 

A-STAT™ 79 is атанан from 
ROSEN GRANDON ASSOCIATES 
7807 Whittier Street 


A-STAT™ 79 an диа wen М0-рәре талым $175.50 


тралы СЫ ifa мс 
xd Bp а тибит gd АТ he steh 9.4 
VOU" ТЕН pingid ау Cary M Onde Рм р 


Circle 410 on inquiry card. 


MEMOREX 
Flexible Discs 


SAVE 40% жылу 


DVA ұйыды "=" 


1 Sida, double density 

2 Sides, double density 

3 Side, 80 track, double density 

2 Sides, 80 track, double density ..... .. . 
(All 89 have Hub-rings) 


, i 
8” Speen son 


1 Side, single density 
1 Side, double density 
2 Sidas, double density 


CHECKS — — C — 

(313) Pro S AD 32 SHIPPING 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clalr Shores, МІ 48081 


Circle 276 on inquiry card. 


FOR INTERFACING TO: sensors, 
Iransducers, analog signals, sole- 
noids, relays, lamps, pumps, AC 
motors, DC motors, stepper motors, 
keyboards, displays,468 GPIB. 

ADDITIONAL FEATURES: 6800 MPU, 
counlter/timer,fail sate batlery bock up 


Winter С 

тт WIN' ` K 1801 South Sheet 
ойсоке, ІН 47904 
312 42-8426 


Circle 491 on Inquiry card. 


e 


SUPER SALE 
EPROM's 


2716 (5V, 450п5} 4 CALL 
2732 (5V, 45005) 7. .95 CALL 
2532 (5V. 45005) 8. CALL 


STATIC RAM 


6116P-3 (150nS| ; ' CALL 
21141(-2 (200nS) CALL 


DYNAMIC RAM 


4164 (200nS) ? 90 CALL 


MISC 
CPU Z80A д 
CDP-1854ACE (UART) 
16K RAM Expansion Kit 
B TAS-80 Mod tll 


55.29 ea 
$5.29 ea. 


-512 95/8 


z= SUNTRONICS C0, INC. 


12621 CRENSHAW BOULEVARD 
"> HAWTHORNE CALIFORNIA 90250 

AP STORE HOURS “ы ie ^O b Nu tatio 
ің CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 544-1149 — 1-800-421-5775 


Mie Onder: $50 P/H TE. асс” VISA, Kgatareand. Choch of PÄ 


Circle 528 on Inquiry card. 


SIGMATEK INTERNATIONAL CORPORATION 
327 Clarkin Ct , Walnut Creek. CA 94598 


(415) 638-5007 


MICROPRGCEBSOR CRYSTALS [MHz] 


13723 
м 5те 15575 1800 
"iss 200 21м 


TUNING FORK CRYSTALS (3 x 8 Minature} 
N MA seu 


кн: te O RH 


OYNAMIC RAMS 
4164 1550 гч) 


00053 PUBLISHED BY HAYDEN. OSBORNE/MCSRAW-MILL. 
SAMS. SYREX 
UA off is! рсе Paa add $1 00 for rach book ке 4th class Dehvery 


Метт оне 51000 For shoping «жін £2 00 for UPS сола $300 
lot UPS Bua 12564 Ан САНҒА Не add Salt ТАЛ 


Circle 426 on inquiry card. 


SOFTSPOOL® 
Tha Software Spooler Program for the ІВМ РС" 


* Spools data to printer іп background while 
execuling any program 

e MSDOS 1.0 and 1.1 compaiibie 

a Easy lo изе (сап be invoked automatically 
at power-up) 

a Operation transparent lo user 

* Program execution no longer linked to 
printer врева 

* ӛресі buffer sizes user modifiable 

* Requires minimum 48K widigk 

* Greatly incroases productivity 

* ideal for business or software development 

* Requires NO additional! hardware 

• 30 Day money back guarantee 


Price: $48.85* " (includes diak А documentation) 
Dealer and Distributor Prices on Requast 
FOR OROERS CALL —(617) 662-0856 


OR SEND CHECK TO: 
Rickerdata 

Р.О. BOX 288 
Burlington, МА 01803 
ғ Ragistered Trademark Rickerdata 

* Registered Trademark IBM 

** Mass. Realdenia add 5% Sales Tax 


MC and VISA 
accepled 


Circie 529 on inquiry card. 


Сігсів 182 on inquiry card. 
FLOPPY DISK DRIVES | CPU 


SPECIAL !t!I''!" QUME DATATRAK 8 
Virtually the industry standard. High quality/ 
reliability, Full featured, double sided, double 
density. MEMOR Y 
Tandon TM 848 , ... j $545 Ege А | 
CCS 2065 64K dynamic 


$525 quantity 1, $499 quantity 2 up. CCS 2116 32K static ...... —— MY" 


Godbout RAM 17 64K 
TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM100-2....48 ТРІ (500 KBYTES) О 
Compatible with Northstar, Cromemco, ТА5-80 x Dc 


| CS 27104510.......... паев 
TM1004 .... 96 TPI [1000 KBYTES) Godbout Interfacer 1 
Compatible with Zenith, Heath, etc. 


Godbout Interfacer 2 
TANDON 5%” HARD DISKS 
TM 602 (5MB) | cs m hee іе екі Е . 1 
TM 603 (10MB) cimi da e NEW 1111 


Qume Sprint 9 


"uos ай Ou PNG DAISY WHEEL PRINTER .. $2395 
CONTROLLERS BEES Ир ЖЫР», 0 45 CPS, RO. Available іп KSR version. 
Tarbell single density kit жы... ER | А - Са! for further particulars. 
Tarbell singie density A& T ....... Raa Mita A Ribbons: $125/case 
CCS 2422 w/CPM 2.2............ ЖЕ олын дайы 
Godbout Disk 1 NEW 1111 қ А 
АВМ 85 Video Terminal.. $ 895 
— Detachable keyboard 
MISCELLANEQUS Cable Kits 2 drives — Televideo 920, ADM ЗА compatible 
2 Disk drive enclosure 3 drives — High resolution green phosphor (23 MHZ} 
(fits Siemens, Shugart, Qume) 4 drives ...... — Extra muiti-bus or S-100 slot for stand-alone 
CP-206 power supply . Diskettes ss $39/10 — ds $59/10 capability 
(powers two floppies) Terms of sale: cash or checks, MC/ | 
— i VISA. Min. order $25. CA residents 
e" ENS aq килган Elect rola Ds add 6% tax. Prices subject to change 


! CH : 
2 drives РОВ 1608, Palo Alto, CA 94302 (415) 965-7040 | Pout notice. AN goods subject to 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR 5-100, DISK DRIVES 


KIT 1, 2 & 3 For S-100 H3 For3x8" (or 5v4”) Disks - For S-100 & Two Disks 
8-100 & DISK POWER SUPPLY “83” OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS. SIZE: 10" (W) x 6" (D) x 5" (H) 102.95 
REGUL. OUTPUTS FOR DISKS: --5V @ БА OVP, —5V @ 1А, --24V (OR + 12V) @ 5A—- 7A РЕАК, ADJUSTABLE AND 


UNREGUL. OUTPUTS FOR S-100: -8V @ 14А. t 16V @ ЗА. FUSES PROTECT ALL REGUL. OUTPUTS. 
| IDEAL FOR THE MAINFRAME WITH 12 SLOTS & 2 x 8" ог 5%" FLOPPY (OR 1x FLOPPY & 1x HARD DISK). 


DISK POWER SUPPLIES: OPEN FRAME, А55У. & TESTED. REGULATED, ADJUSTABLE & FUSES PROTECT. 
ПЕМ IDEAL FOR 45VOVP — —5V (or —12 SZEWxDxH 
2x8" SLIMLINE 25A TT 5A Peak B x4" x 4" 
Ay —2x8'or2x54" DISK 3A 1A ЗА - 5A Peak B" x 4" x 934" 
Ra 3x8" (or Sya") FLOPPY 6A 1A (or 2.5A) бА - BA Peak 1. 815° x 5" x 4*8" ar2. 10" x 4A" x 3,4" 
R3 [оғ 1x Floppy & 1х Hard BA 1A 6A - BA Peak 1. 9" x 6a" x 4%" or 2. 9" x SA" X BVa” 


OPTION: 4-12V @ 1A CAN BE ADDED TO ITEM "R4" SIZE 1. ONLY, COSTS $12.00 MORE. SHIPPING FOR EA. PWA SUPPLY: 


50 IN CALIF; $8.00 IN OTHER STATES; 
9-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) uc pe Аы Age rd 
ITEM iDEAL FOR +8V —BV +1 Уу  -16V +28V SIZE: WxDxH PRICE FORMER: $5.00 IN ALL STATES; $12.00 
KIT 1 15 CARDS 15A — 25A 25А — 12" x5" x 4%” 54.95 IN CANADA. CALIF. RESIDENTS ADD 
KIT 2 20 CAADS 25A — 3A 3A — 12° 45° x PA” 61.95 6% SALES TAX. 
KIT 3 DiSK SYSTEM 15A 1A 3A 3A 5A 13%” x5" x44" 69.95 


ATTENTION O.E.M.'S 
POWER TRA TRANSFORMERS (with MOUNTING BRACKETS) YOUR SPECIAL NEEDS ОВ. 
SECONDARY #1 SECONDARY #2 SECONDARY ЯЗ SIZE WxDxH PRICE DESIGNS OF TRANSFORMER, 


ТЕМ 1 aaa 120 2xB Vac, 15А 28 Vac, CT, 2.5A чык 34x39 xd" 2295 
ч = Mum enm — E Rd. xa UM а NEA тұн 
T3 110/120 2 x B Vac, 15A 28 Vac, CT, 3A 48 Vac, CT, 2.5A a" x 43A" x 3%" 30.95 ORDER AT SUNNY LOW LOW 
T4 110/120 2 x 8 Vac, BA 28 Vac, CT. 1.5A 48 Мас, СТ, ЗА — 3W'x39" х 315" 23.95 
T5 110/120 16 Vac, CT, 3A 28 Vac, CT,2A (48 Мас, Hspeched] — 3'x3"x2W" 15,95 COST & FASTEST DELIVERY. 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


m) Р.О. ВОХ 4296 (TRANSFORMERS MANUFACTURER) ЕЕЕ SEGMONY AVE [—] 
— TORRANCE, СА 90510 (213) 328-2425 MON-SAT 9-6 


Circle 442 on inquiry card. BYTE September 1982 573 


LIST 195 
ACP 


i | . w 6 О95 


ә Full 1 year warranty 
е Top quality — gold lingers 
е Expand Apple ll 48K to 64K 
e Compatible with 2-80 Sottcard™ 
e Allows system to run with СРАМ", PASCAL, 
DOS 3.3, COBAL, Visicalc, etc. 
e Supplied with extra 16K НАМ å has (2) LED'S 


PN STATIC RAM 


5100 (200nS) 


«10935-25. 


Gare Ba w/alrpartesegg mom 69.95 


BARE BOARDS. 


E-100 Sout Board S34 95 
ВОВОА CPU 34905 
зек Бізіс RAM (2114) 3495 
ВК EPROM [27081 24 95 
ЕЛЖУ/2716 EPROM 34.95 
ACP Proto Bosrd 22 95 


ғаһаһл МК4015 dO НАМ 


Vector 800 Proto 2220 
алысып. | (gg AMPLIFIER. 
with connqclor 1 
13 Sk Mother болғ) (WHC) 3205 
(балады тета АЙ ZH INTERNALLY 
ү : COMPENSATED 

РСВ (B^ SHUGART) 39.85 
5100[А5-В910) бола Воші — 34 B5 PIN OP12GJ 
Ара Sound Board 2495 ы Votteat = 1.D. mV 


55 95 Mas = 5.0mÀ 
ACR Gan m 4QV/mV 
$1.95 {гитялїйїу lirmatec) 


UV *EPROM" 
ERASER 


ал Мес 4Kx1 RAM, 450n53 


16K Memory 
Expansion Kits 


for Apple/TRS-80 zi log 
B pes 4116 16K 
Spec computer $1 2.95 with 
CALL FOR VOLUME PRICING TINY 
BASIC 


"p" SUB CONNECTORS 


a 


Plus 6132 companion 


Urea pne. DB37 
male, DEI lamada. 
Gold РС mount wilh 
тиылды) holes 


Mig АМР, 
Spacy 25 ar XT pina 


ығ 


-hanhia 


ч} 


1200 BAUD MODEM IC 


Featuras: Sel with Hood, Sake 7.40 
81200 Baud 22/44 SIT, КІМ 298 
240 Fin 4319 S/T, MOT 82 
«чота On | xar 5-100 Connector W/W 406 
—"À 5129.00 | камео 3-106 Connects gT 295 


PARALLEL ALPHA NUMERIC 
PRINTER 
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, 


SRBE 
ҮТТЕ? 


Баалай 


16К Apple Ramcard 


Шы Aor E EA 


ТТІТЕТІТІЛТІТІ 


LUI EN E 


= 
8 


8 


64K CMOS RAM 
СУУ 


Авватізімі & Tasted 9399.00 


MOSTEK һамѕ 


Boch зери M^ 
Sama ак $4977 excapi 1m$ 


MOS PROMS 


2708 420n5] V5 75 


—_ 


PMI “Super Beta" 


PITTEN 


(2а 
YMSZT 18, BV, 17V 


ae Guus ӨН 
BLS тар 
АСТ ЛАТ HMM 
MCN TO ADC Ehud 2 904. 
ti Mb 700 Мы» Eymt 1195 
сала 790 Арна Corset 13 43 
JT? EC è Мыр И 5 


3638 Гози Gase 


ЖЕГИ. Гол Genres 572 


ATi DEE NT Peg 


Model 4K STATIC RAM 
4 ELL-OFF 
„нуни, 10/$9.90 
Model 5-52Т " 6325.00 е. с. 
for 2-80 based түкте, Tha 


Опи РУМ Zllog8 104-4 whee ыру Ita 


LOW PROFILE 
SOCKETS (ТІН) 


25-40) 50-100 


LL. 
18 
20 
27 
3 
24 
эв 
43 
АА 


Debug prog. $49.95 


quaskstalic RAM 29.95 


Stepper Motor 


9855-6006 


pin 
pin 
pin 
pn 
pin 
pio 
А 
pn 
pin 


RELET- 


B 
34 
18 
16 
20 
#2 
24 
28 
А 


3L WIREWRAP 
SOCKETS (GOLD) 


we! USED IN 
soar $2.50 os $1.95 m 
Astec RF Modulator $1 е E 


CONNECTORS 


DB25P (983212 $325 
00255 Fore 37% 
Hoad 128 


busty ax 
ҰЗЕРЕРЕНЕН 
111111111 


жала EPROM 294 
7417 OTIC 57159 


18 Column Printer prints 16 numerical columns plus d 
columns which have math, alpha and other notations 
Eech wheel has 12 postions with position 12 bunk, 
Fusion 11 on numsrncal columns һауа decimal pairi or « Ulbzgs 2 757 
wide adding machine tape and a dual color ink ribbon. input data parallel 
with four bit BCO comparator circus (schematic provided) Print rate, dines 
por second. Operating voltage 22-28 vVDC witb typical cycle times al 
340m& Sire бух ЗАН 5470р Now 917,80 ea. 3/845 


* CPIM вети T Dal анча Age imderi of Appie Compaler 


800-854-8230 


910-595-1585. 


Leta tay 
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CAHIT 
Слам 
онан 
CAI ay 
Caney 
CAH 
[Жө ы 
= A Xx xit 
CAISE! 
CADATH 
CA THIN 
CAIRN 
CAZIQUTMM 
CAWIGON 
САЗ? 
CA31 31 
CATH 
жарлы 
(ТАҒА! 
LA] 
CA. C1 ON 
м 31? AN 
WAC SLT N 
5G352 4 
САЗЫН 
масасы 
аманы 
імен 
(һалған 
м ZI 
LM OMEN 
Fal 3th 
Rt.-41 GEN 
HC4151N 


Hit ATE. 
AGA 51k 


ШІ 
UL2003 


SN? 54508 
оқтық! 
BATS a4 ІҢ 
ТРТ" 


1. 


545354 
БИТЛЗ КН 
эн ich 

ANTE: th 


Sh ьа? 
тыс н. 
ШЕР ТӘШ 


Тай табат? 


урш -= = Ad = 


» 4T wr ЕТ Б dein 
Wong “17 ор 


SPECIAL PURCHASE 


чб $9.50. 


Mall Order: P.O. Box 17329 Irvine, СА 62713 


Биші 131 0BE. Ediegar, Santa Ana CASZTES 
[714] 559-8813 


542 W. Trimble, San Јола, СА 95131 
Жы. eee 
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ahah 


Ba 
із 


FF 


ng стат” 
ck change Ap 1 
тез 


rare 
7476 
7473 
DABO 
Taa? 
7433 
7485 
тас 
тан? 
74902 
T44] 
74%) 
Tam] 
7404 
ras 
TIW 
таат 
гат 
74107 
741058 
74118 
14121 
74122 
T4123 
74125 
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aS 4 PUTER 2 сағаға Д Фріс computer 
PRODUCTS Басып, ATTACHE @ | Apple t! 


Vista... ? 


Vision 80 


mom 7-9) asraviawed in 
is May BYTE po. 266 

"um HD This i$ the widely di&cussed 
Cadac 89 column card Far the 

Apple п, The Visio B0 responds tà more Apple text screen commands than a CP/M Haad 

any other board. H supports PASCAL Microsofts 280 Softcard and canbe | „ШШЕ. e Portable Gunness 

used ва an имейоепі Ieeminal. баталы 

List Price....$395.00 Special Low Ргісе....5269.00 | "oe ser урра морс Work 

The Vision BO can also be uted in conjunction with ihe Vision 40 (ailows | ACP Price oniy $1775 

enhanced character sers) and the Vision 20 for lower case ——nB Вр 


UST 


= Ty опаа is Compatible Apola ii Plus w? 48K $153000 31089.00 
Wor D" п; вс. Disk Drive Apple li Pig ue АҚ 4172800 1199.00 


Apple il бүздеті бресіші w/BAK, 

ЕВО Card Yaon B0 251000 1775.00 
Apple НІ w/32BK 349^0Q 2095.00 
Anpig Ц wr 256K 42940) 3495.00 
Profuse Hard Disk Owe 540900 2860.00 
Мазза Әрі tl Teneo 195 00 189.00 
"appie Products Avallebie in-store Only" 


Valet & Charon 
жесінде 12) Doutie 
Density. Double Sided thr 
— drvex 3805 Bytes nach 


ACP PRICE .......б62595,.00 


Totally compatible to Apple Drives. 


, 329? 


Controller ......... $99.00 
Just plug in and run. 


LIST 
Appin t Dish 1 w Contor $54500 $529.00 
Apple |І Disk E wn B25 г) 448.00 
Арр Рату бут zanat GO 1995.00 
tee za (о 21.045 

IEEE intorlaces 450.00 375.00 
Extended Waranty- 1 үт 22500 199.00 
Super Senal Card 


Фи & Green Screen 


MORE HARDWARE 
MICROSOFT | 


= O d ШІНШІ нік Bani 19609 "138.00 
© UNBEATABLE ШЕНІ Add 8” Disk Drives acuit! n ЧЕ 
с. жа 7] 55M . 

s MEMORY ADD- ON PRICES! To Your Apple I “амы, м 179.00 
VISTA 576K Expandable in 64K Incremants Т To 2.4 Medabvtel AIC Scar Рага 186500 — 165.00 

€ w/256K populaled. .  ... ee os  (QOny$989 P Р зару KEYBOARD COMPANY 
e w/S12K populated , 4 e. o. Ony 1599 Now "TRIMLINE V1100" with meros e HR 
ә w/576K populated ..... ............ -.. 00у 1799 Tandon Thinline 05 DD Drives, App'ellMandcen" nee 2906 2606 

VISTA/SUPERCALC/SUPERCACHE" TandonDuM 05 00 . . . $1985,00 | PROMETHEUS 

YERA Da 5 poc auf: 249.00 1993.00 


е 1B2K wilh BM SUPERCALC . А 799 | 800 with 48K 


Quma Ган DS DO... ..... 1885.00 VERSAcad Fuit 10000 166.00 


ш p D ene — "m es ta 128 боо ko Чеши Dus ӨЗІН ...... ... 1485.00 pe DOC damos 99.00 83.00 
& 256K w/RAMDRIVE...... ...... oiim i 30 Aroua @oppic computer maio eT ces 30500 260.00 
AST MEMORY CARD 650 interface Modulo "da ЧИР. 3с гес Dealer. Д аҹ 18900 149,00 
Alan Veicaíc: хо 1 
е БАК ЕХРАМПАМЦЕ..................... .. 489 | oat PAC-MAN Vaan 20 Lo cns ROM 2985 25.00 
e 258K w/PARITY ,,..- .... .. .. .. 899 Microtek 16K RAM ON DISK FOR APPLE poi — бе 
AST "COMBO CARD" Місзсіск 40 PROM Doveloomen| Bd 595 00 — 389.00 
e MEMORY, ASYNCH COMM, PARALLEL Axsion TZEK НАМ SAVE UP TO 40% P 9875 БМ typewnter VO 19500 186.00 
ОН) а = 2 е5 2. 
РРР 5V4" DISK DRIVES Supercaic. . 989 | vingx 
® INTERFACE CARDS Visi Trend/Visi РОЛ 2225 удеонит 80х24 Card 24500 279.00 
A Мы Ы Ae és 199 вурсо Enhance 0 : E 
ST ADVANCED COMMUNICATIONS уы Dan ES o "| ES E» ‘ee 
a 2R5232 PORTS , " -— ; 289 z = ; 
viui РИИ 149 nection Sino Keys 7809 69.00 
© BABY BLUE ZOO CARD 2... — — » Desk top Plan WT sag | PRACTICAL PERIPHERALS 
e PROTOTYPE САКО ...... ........ ...... .. аз М Schedule. 230 D eerte ad 2009 2454 
ә EXTENDER CARD |... 4... 7... 29 8% Snapshot Optar 6900 59.00 
е DISK DRIVES - ADD-IN (Compatihle) е 239 YOTRAX 


Туре п’ Talk сел. 375.00 339.00 


Ф EPSON ADD-ON PRINTER 4 қ 429 Sa Cabinats with Power Supply disse |) Ashton Tote 4ай | SCOTT INSTRUMENTS 
% SUPR'MOD V RF MODULATOR... .... .. . 48 шы w/power supply - . кеса Worcstar 235 cum VETS) 799.00 61500 
е EPSON TO ІВМ CABLE... ..................... 49 | Ом CENNO PONOSU - EE | Мыне» = 5 Моне Dak 37000 2995.00 
EPSON OLYMPIA 8" DISK , Data Star | 169 ИЕККЕ 
Сак Star 189 | GRANGE MICRO 
\ Super Sar 132 the Grapolo UO 1900 125.00 
қ Spanguard 219 | SATURN SYSTEMS 
n4 DB Мое [nga] 178 | — 32K RAM Card 23900 169.00 
DIS иту j Я Tz Бағ НАМ Сага 4125 00 355,00 
= 12560 RAM Card 59300 805.00 
FS M 69 NOVATION 
Век Hoir 65! | әкет 38000 329.00 
мо. ......-. ..... 20.00 | ЧА Р АО — | oo Саарал Sav»... Lockaman 4 0 HAYES MICROCOMPUTER 
MXSOKT , 2829.00 Accounting Phra . 1185 Hayes Chronograph 24800 220.00 
MXIDGFT , T25.00 Micrócourier 229 Micrpmodem И 348 00 280.00 
Apple VO wicable 54.65 == 729 Smanimodem 29900 279.00 
Sea МО аселі. 8500 | i à 4 MOUNTAIN COMPUTER 


Sena! О arek 5 cable 129.00 


Grap! Тах во по | tacuces toApple, àtan, HEC, ТНЗ80 and | = | HEWLETT ож ——— 23800 inco 


Printer Pat [ӘД _. . 29.85 | ASZ32 Бапи ports, Eapansion Chasse T5500 базсо 
Prater Pat PTO 39.95 UST АСР vu: v5 PACKARD Bea 390500 338.00 
ESIODRMCO Comp Print — $1090 31395 речи a = : = : > та "1 100.000 Dny Clock 37500 125.00 
Е5100 Typewriter Prin 1183 1060 SANYO — н The Clock 28000 249.00 
GO10 Апр LAO card 39 169 A/D nius D/A 35000 299.00 
E gor? Other pra хә 2009 Sumortniker 108 09 1856.00 
FCC CLASS 2 "— Intro! X-10 Contrato 200000 17500 
MODEL ROM Рішч 15500 120.00 
Am wg gun sree Keyboard Fitar ROM 55 00 44,00 
БРОЯ D^ Gown 420 179 Сору ROM 55 Q0 44.00 
BO*2C 12^ BAY 4 zu ИМ nt 125 00 159.00 
PONE 127 Green 200 229 | ya j 

ERE 2 an MAR ENTERPRISES 
Sup aem Brju24 Cad 05 0 279.00 

—— 8 нәс жне | HPESA Computer .. EI Sug rbuatcher D Amp 
STARWRITER F-10 ip ine tae | HPO? Computer. . 1845 Power Supply 20500 239.00 

40 CPS бат Whee. . 91475 2112 17 Green івы 155 e 82907А JZK Model. ...... 239 Бар Мо IH RF 
PRO-WRITER 8510A e &2008A бақ Moda 349 | моии о 28.00 
126 ӘРЕ Dat Мізігік Parangi e Б2ООЗА 128К Model. . 559 Appi Fan 5500 43.00 
e В2900А CP/M тйл вак. , 425 | ALS 

HPt25 Computer ..... ЕТ , 1085 Пыр "Z Card ZBocad — 258509 218.00 


7470 Low Gost Piplter, = ,.,..., 1265 SmaernBüx24 Cad 34900 279.00 
8835A 8” Qual Floppy . : 5135 The Synerguef Package  6GBBOD 549.00 


je ——— 
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-BACKAHD 
CALCULATORS 


АРА 120 ops зауалы 4499.00 
ВЗА 120 ops 136 columns 740.60 
ВАл-Р 200 гра 136 col ы: 
ВАА-5 Seral w/2K ашо 1199,00 


EQUIVALENT 
LIST АСР 


Apple 11 16K 


g Compatible with 


егіп мей HP41G Prog Scientific . . $189 
апо 530A financia = HP41CV w/22K Mamoy . ., 258 - т 
cuodM ' TERMINALS | Hal Маке месі | 26 | 280 Softcard ^ ... PASCAL CP/M 
— z == i НРАА Сед ВАМ. .. .. .. ,. B3 Ға! yonr Warranty Top Quality by COEX 
IDS PAPER TIGER TELEVIDEO HPS) Card Readers i 189 NEW 
a ОЕ NEW SQQ 
epis 9200 69 | НРА Optic Wand . . P9 
bnp ea с cep | НРА — Interface оор... 119 | PRICE 
S LESER SOROC HPIIC Advanced Science 119 Also from COEX NEW EPSON 
Bacerdeis HPi2C Financial... .. .... 128 
i aa = 4 1D 120 9505 Paraile! Interface for Apple. 
wet 125p x) 730 aoe | НРЗАС Prog Scisntific. .. . ... 112 
ОСИ |, veg = oe кз 120 pos | НР38С Prog Business .. .. 116 | With cable... ... NL 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 


32K 65-100 EPROM CARD 


NEW! 
mmm 579.95 


aL D oem 


+ Blank PC Board - $34 
ASSEMBLED & TESTED 


ADD $30 
SPECIAL: 2716 EPROMN's |450 М5) Are 59.95 Ea. With Above КИ. 
KIT FEATURES 7 Any or al) EPROM locations can be 
1 Uses *5V only 2716 (2Кх8) EPROM's disablad 
2 Allows up to 32K of sofrware on imet 8. Doute sided PC board, solder-masked. 
Ч IEEE S- 100 Compatible sik-scree ned, 
а Addressable as two independent 16K 9 Gold plaled contati fingers 
blocks 10 Unselecied EPROM's  aulamatically 
5 Cromemco extended or Northstar bank powered down for low power 
seiret 11 Fully buffered and bypassed 


б On board wail state circulfry И needed 12 Easy and quick lo assemble. 


PRICE = 


AP : " 
тнт 


KIT FEATURES 
1 Addressable as (our separate 4K Blocks. 
2 ON BOARD BANK SELECT circuitry (Сто- 


memco Standard!) Allows up to $12K on line! BLANK PC BOARD W/DATA-$33 
3 Uses 2114 (45055) АК білік: Rams 


4 Ом BOARD SELECTABLE WAIT states LOW PROFILE SOCKET SET-$12 

қ Double sided PC Board with soker mask апп 

gilik screened layout Gold plated contact fingers SUPPORT IC'S & CAPS-$19.95 
ASSEMBLED & TESTED-ADD $35 


6 All address and dala влез fully buttered 
OUR #1 SELLING 
RAM BOARD! 


7 Кп includes ALL parts anc sockets 
8 PHANTOM is jumpere«d to PIN 67 
STEREO! 
5-100 SOUND COMPUTER BOARD ” 


4 LOW POWER under 1 5 amps TYPICAL Iram 

the 98 Voll Buss 

10 Btan& PC Board can be populated at any 

А! 1221, an 5-100 Board that uniesthea the lul power ol lwo 

unbelievable Goneral instrumens A Y 3-89 V] NMOS compuler e| 
(WITH DATA MANUAL) 


mullipia of 4K 
BLANK PC 
BOARD W/DATA 
* ON BOARD PROTO TYPING AREA 


* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED. 831 

+ РСВОАЯО 15 SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 
e EASY. QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 

* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 

Boin Basic and Assembly Language Programming examples are included 


SOFTWARE: 
SCL™ is now avaliable! Our Sound Command Language makes writing Sound Енесі programa 
k SNAF! SCL" also includes routines tor Register-Examino- Modily, Mentory-Examine-Modity, 
and Play-Memory, ӘСІ.” is availabe ол CP/M" compatible diskette or 2708 or 2718. Diskette - 
$24.95 2708 - $19.95 2716 - $29.85. Diskette inciudes the source. EPROM'S are ORG at 
E000H (Diskette is Ө Inch Solt Sectored) 


4K STATIC RAM 
National 5% 
Lower Ро SOF: 
Several Boards 


m d ih 4K x 1. *5V, 18 PIN DIP. А 
іші for TMS 4044. 450 NS. 
SURPLUS PURCHASE! PRIME М 
8 ғоя $16 


sound ICs Alowa you under ісін! computer control to 
generate an infinde number of special sound aflects for 
games or any oiher program Sounds сап be called In BASIC. 
ASSEMBLY LANGUAGE ес. 

KIT FEATURES: 

* TWO GI SOUND COMPUTER 1C'5. 

e FOUR PARALLEL O PORTS ON BOARD 

* USES ON ВОАЯО AUDIO AMPS ОЯ YOUR STEREO 


P ni SUPER 


32 ron $59.95 € 8 


Digital Research Computers 


Р.О. BOX 401565 % GARLAND, "TEXAS 75040 * (214) 271-3538 


"TRADEMARK OF DIGITAL RESEARCH. 


64K SS-50 STATIC RAM 


64K S100 STATIC RAM 
394991. 
NEW! 


LOW POWER! 
RAM OR EPROM! 


BLANK PC BOARD 
WITH DOCUMENTATION 
$55 


FEATURES: MM 2016 or HM 6116) RAM 
* Uses new 2K x or 2. 
Tine Шыны * Fully supports (EEE 586 24 SIT Extended 
: Dea i zimelely 500 MA. 
ж raws only epproxzimele 
FULL SOCKET SET * 200 NS RAMs m standard. (TOSHIBA makes 
$14.50 ТММ 2016s ав (ast аз 100 NS. FOR YOUR HIGH 


SPEEDO APPLICATIONS.) 

* SUPPORTS PHANTOM (80TH LOWER 32K 
AND ENTIRE HOARD). 

* 2715 EPROMs be installed in any of top 48K, 

* Any ol the tap (E000 H AND ABOVE) may 
be disabiad ^ ‘provide windows іс eliminate 
any possibles conflicts with your syslem monilor, 
disk controller, etc. 

ж Perlect lor email eysiema since BOTH RAM and 
EPROM may co-extet on the same board, 

* BOARD may bo puriiaily populsted as 56K. 


FULLY SUPPORTS THE 
NEW IEEE 696 S100 
STANDARD 
(AS PROPOSED) 


FOR 56K KIT $299 


ASSEMBLED AND 
TESTED ADD $40 


525900 (48K KIT) a 


NEW! 


LOW POWER! 
RAM OR EPROM! 
BLANK PC BOARD 


FEATURES: 
+ Uses now 2X x 8 (ТММ 2016 or HM 6118) RAMs. 


WITH + Fully supporis Extended Addressing. 
DOCUMENTATION ж БАҚ draws only approximately 500 MA. 
$52 + 200 NS RAMs are standard. (TOSHIBA makes 
SPEED APPLICATIONS} NS. FOR YOUR HIGH 
SUP те ма +САР5 ouo contigured as S. VK Моска аы @-2К 
я flexibility. in any БАК block) lor maximum 
ex . 
FULL SOCKET SET — , 2716 EPROMa may be installed anywhere on 
$15.00 Dowd. “4 
ж Тор 16K may be disabled іп 2K blocks lo avoid 
a any 1/0 етү A ris both RAM and ma 
* One Board suppo an 
БАК Kit 8359 = RAM пси MHz operalion at по exlra 
ASSEMBLED AND arge 
TESTED ADD $40 * т! — i partially populated in 16K 


SPECIAL PURCHASE! 
UART SALE! 


TR1602B — SAME AS TMS601 1, 
AY5-1013, ETC. 40 PIN DIP 


4 For $10% 


$995 
EACH 
CRT CONTROLLER CHIP 
SMC #CAT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.35 EACH. 


NEW! G.I. COMPUTER SOUND CHIP 


AY3-B91D. As fealured in Juty, 1979 BYTE! A fantastically powertul Scund å Music 
Generator. Perfect for use with amy B Gil Microprocessor. Contains: 3 Tone Channeda, 
Noise Generator, 3 Chennels of Amplitude Control 16 bit Envelope Period Control, 2-8 
Ви Parallel I/O. 3 О1о А Convariers, plus much more! All In one 40 Pin ПІР. Super вазу 
interface to the S-100 or other busses, $11.95 PRICE CUT! 


SPECIAL OFFER: 614-95 each Add $3 for 60 page Data Manual. 


TERMS: Add 52.00 postage. Wa pay balance Orders under $15 add 756 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% | 


Tax, Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
B5€ for insurance. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


"THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 
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Schematics — $5. 
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WANT MORE INFO? 
Full Documentation and 
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THE BIG BOARD PROJECT: Three years in the works, and maybe too good lo be true. A tribute lo hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cast. The Big Board was designed from ѕсгаісћ lo run Ihe 
latest version of CP/M". Just imagine ail the off-the-shelf soflware thal can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives. power supply, an enctosure, C.R.T,, 
and you have a total Business System for about 1/3 the cost you mighl expect 1o pay. 


FEATURES: (Remember, all this on one board!) 
64K RAM 24 x 80 CHARACTER VIDEO 


(84K KIT 
BASIC 1/0) 


SIZE: 84 к 13% IN, 
SAME AS AN 8 IN. DRIVE. 


REQUIRES: -5V @ 3 AMPS 
- . 12V @ .5 AMPS. 


FULLY SOCKETED! 


U.K. AND EUROPE: CONTACT VINCELORD LTD. 47 GOLDHURST TERRACE LONDON NW6 


The blank Big Board PC Board comes complete with fuil documentation 


Uses industry standard 4116 RAN'S. All БАК Is avalinbie (o (he user. our VIDEO 
and EPROM sections do nol make holes In system НАМ. Also. very special care 


was taken in Ihe RAM array PC layoul lo eliminate potentia! noise and giliches, 


2-80 CPU 
Running at 2.5 MHZ. Handies аһ 4116 RAM relresh and supports Mode 2 


INTERUPTS. Fully buitered and runs 8080 softwere. 


SERIAL МО (OPTIONAL) - 


Full 2 channels using the 280 SIO and the SMC 8116 Baud Aale Generalor. FULL 
AS232! For synchronous or asynchronous communication. tn synchronous 
mode, the clocks can be Iransmilted or received by a modem. Bolh channels can 


be set up lor eilher dala-communicalion or dala-terminals. Supports mode 2 Int. 
Price for а! parts and connectors: 549 


BASIC І/О 
Consisis of в separate paraile! pori (280 PIO) for use with an ASCH encoded 


keyboard for input. Output would be on the 60 x 24 Video Display. 


BLANK PC BOARD — $149 


With a crisp, flicker-free display thal locks extremely sharp aven on small 
monilors, Hardware scroll and full cursor control. Composite video or spilt video 
and sync. Character sel is supplied on а 2716 style ROM, making customized 
tonis тазу. Sync pulses can be any desired lenglh or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case 


FLOPPY DISC CONTROLLER 


Uses WDT1771 controller chip with a TTL Dala Sepsratur for enhanced 
сену, IBM 3740 compatible. Supports up ta four 8 inch disc drives Directy 
compatible with standard Shugert drives such as Ine 5 А800 or 5А801, Drives can 
be configured tor remote AC off-on. Runs CP/M“ 2.2. 


TWO PORT PARALLEL 1/0 (OPTIONAL) , 
Uses 2-80 PIC. Full 16 bits, fully bultered. bi-directlona!. User selectable hand 


shake polarily, Sel ol all parts and connectors far parallel 1/0: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses 7-80 СТС. Can be configured ағ a Counter on Real Time Clock. Set of sl} 
paris: $8.95 


CP/M* 2.2 FOR BIG BOARD 


miailatle tar $159.00. 


(Including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


and a diskette with the source of our BIOS, BOOT. and PFM 3,3MONITOR. 


PFM 3.3 2K SYSTEM MONITOR 
The reat power of the Big Board lies in Its РЕМ 3.3 on board monilor. РЕМ commands includea: Dump Memory, Bool CP/M*, Copy, Examine, ЕШ Memary, Test Memory, Go To, 


Read and Write |/O Ports, Disc Read (Orive, Track, Sector), and Search. РЕМ occupies one of the lour 2715 EPROM locations provided. 


z- 


60 is а Trademark ol Zilog. 


The popular CP/M* 0.6.5. to run on Big Board № 


PRICE CUT! 


а в 2 TERMS: Shipments will be made approximately 3 to 6 weeks afler wa 
D 19 ital Б евса rch C om D V te rs recaive your order. VISA, MC, cash accepted. We will accept COD's (for tha 
(OF TEXAS) 


Big Board only} wilh a $75 deposit. Balance UPS COD. Add $4.00 shipping. 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 » (214) 271-3538 USA АМО CANADA ONLY 


"TRADEMARK OF DIGITAL RESEARCH. МОТ ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
(01 ТО 4 PIECE DOMESTIC USA PRICE. 


4 


ЕКЕ 


EPSON 


Feature disposable print heads and 
the new GRAPHTRAX PLUS. АП 
models print bidirectionally and BO 
CPS. Mx-BÜF/T and Mx-100 both have 
friction and tractor feed. Unsurpassed 
dot placement accuracy. 


MX-BO (BO col.) ,.................. CALL 
MX-80 F/T (80 col) ............... CALL 
MX-100 (136 Q0) ...... Фешзеайчевяи CALL 
Interface Cards .................... CALL 
Cables............ a нанай CALL 
C. ITOH 
Pro-Writer 


Offers 8 character sizes, 5 different alphabets, 
proportional spacing, bidirectional, vert and 
horiz tabs, high resolution graphics, nx9 
matrix, 100 CPS 136, col. max. Friction and 


tractor feed. 
8510 байа! ...................... $645. 
8510 Parallel ...... ............... 495. 
Special o 
the Month 


NOVEL 
Image 800 


Take advantage of the rock bottom price on 
this rugged 9x9 dot matrix printer now. 
150 CPS, bidirectional tractor feed, 6 or 8 
lines per inch. 10,13.6 16.5 CPI. Serial or 
parallel interface. BO, 136, 224, col. to а 


wide 15". 12 different printing modes. Im- 
pressive print head life of 200 million char. 
11 УҒА channels for forms flexibility. Front 
or bottom feed. Hurry! Priced to sell quickly. 
IMAGE 800......... ‚аай $995. 
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PALOMAR 


Computer Products 


| | 


WÉALOMAR TAKES A BIG 


But you still get expert technical advice, 


in-house service repairs and 


PREMIGM PRINTERS 


COMRITER 
CR-1 Daisy Wheel 


Typewriter quality printing for your word 
processing computer system. Wide 165” 
paper width, serial or parallel interface. Full 
control parte! MTBF 2,500 hours. Designed 
with few mechanical parts so high reliability. 
17 CPS, 10, 12 and 15 CPI. Bidirectional 132. 
158, 198 col. Incredibly low priced. 

СЕ-1-С List $1195....,,...,....... CALL 


C. ITOH 


F10 Daisy Wheel 


Letter quality printer. Friction feed or 
Ыг еН ИН tractor. 40 or 55 CPS. 136, 163 
and variable col. 

F10 List $1795 явори? ё oe NE- - OR 


ADLER 
Printer er 


11 or 175 CPS 10 12, 15 CPi and 
rtional cing. 2 line correcting 


C e E EE S E a @DeEetH 553a 


Interface Card 


WE bo u5 M B €*o B Poà 5 k 5» B a «+ 


OLYM PIA. 


ES 100KRO Computer printer 


List$1699.......... $1150. 
ES 100 "seme Only 

List $1 т а 4 eb 5 5 8895. 
[nterface Card Only ........ РУНИ $250. 


SMITH- CORONA 


TP-1 Daisy Wheel 
Letter quality price breakthrough! Serial or 
parallel data interface, 12 CPS, IO or 12 CPI. 
Smith-Corona TP-1 List $895 ....... 6695 
Spinwriters 


Letter quality printers: 7700 sería! print 55 
CPS, 3500 series print 33 CPS, Both series 
offer ug to 128 char., take paper peup to 16 in. 
wide. 7700 sertes: 136 col at 10 4, 163 col. 
at HS Same for 3500 series plus 204 coL 
at 


7110/7730 RO pan — б $2475. 
7720 KSR w/tractor .............. 2850. 
3510/3530 КО.................. 1695. 
Bidirectional tractor ,............. 200, 
Push tractor ....,.... oe eee ... 350, 


bus in 


New at Palomar! 
STAR 


MICRONICS 
DP-8480FT 


high powered dot-matrix printer is | 
| packed with features to give you 
unbelievable , yet бок at the low 
cost! 80 CPS, bidirectional printing, 10, 12, 
16.5 CPi, 6, 8, 12 lines per inch. Friction 
feed and tractor feed. Printing options in- 
сінде block graphics, block and daubie- 
width printing and 80, 96, 132 coL Parallel 
or serial interface. Long Ше print head: 100 
million char. life ctancy. 


| DP-848FT List $465......... CALL] 
й 31. MPI 

i | 88G 

| —À 99G 
CE 0с 


High resolution dot-addressable graphics for 
е7 Enhanced "correspondence quality" 

printing. Т Tractor and friction feed. Serial and 

parail Bidirectional printing. 880, 
9G have | 0 12 ІБ5СРІ 150С has IO, 12 17 
CPI. 88G: 100 CPS, 80, 96, 132 col. 99G: 100 
CPS, 80 96, 136 coL 150С: 150 CPS, 136 
163, 226 соі, 16" wide. 


880 List $749 ............ e 9519. 
99G List $849 .................... 569. 
150G List 51095................ . 995, 
ne — е 1/0 Card/Cabie/Disk " 
m 4 p f ak (EE EE EE E EE] 5. 
IEEE EE JO О Card. ee ee 55, 
Single Sheet Feeder .................. 25. 
VIDA MP rns ub arn o "Rm Trina ma 30. 
8023-A Matrix 
High resolution dot mM Proportional 
9. | оле Corresponden rintin 
directional tractor and sid eed. 


136 col. Greek and math symbols, 100 CPS 
matrix printer. 
8023A Parallel List $780 .......... $499. 


Microlíne 82A —80/132 col, 120 CPS, 9x9 
dot matrix, friction, pin feed or tractor feed 
(optional) rear and bottom feed. includes 
bidirectional/togic seeking апа serial 
parallel or IEEE interfaces. Double width and 
condensed characters, true lower case 
— and graphics. 
Microline ЗЗА 132/232 col, 120 CPS 
handles forms upip 15 inc. wide, plusall the 
n of the н 
ИО» cotta Оты үя» жаша ... 9745. 


Microtine B4SP— 132/232 coL, 200 CPS with 
full dot graphics built-in. Takes forms u [^ 
ape wide, plus all the pios of Ше 


". 29999 - 9989 »92*€*" V^"9V п за TRH «ә 


were onca (714) 744-7314 


910-105 W. San Marcos Blvd., Dept. м Ѕап icd CA 92069 


Circle 362 on inquiry card. 


BYTE OUT OF PRICES 


fast response on orders, 
guaranteed satisfaction 


APPLE 
GRAPHICS 
CARD 25 


Better Than Grappler! 
ий e Dump Screen 1 or 2 


è Double size ® Emphasize 
e /nverse or normal € Rotate 
ө Set left margin or center image. 


APPLE This improved intelligent printer interface 
card enables you to palit either of the Apple's 
AND ACCESSORIES heres, screens with Led a few keystrokes. 
Compatible with п, Мес, С. itoh 
лары Pius & 4B. . . CALL Ne. иренү. ТЕ Anadex, Gemma 2 Okidata, IDS. 15 
wiconirol DOS 33..CALL Keyboard FüerROM....49. | commands, 
Disk А&Оп....... CALL — CPS Multifunction Card, 179. Genie Interface Сага................ 99, 
Soo. ....... $299. Payer ШС Adap. . . 19/22. 
Gi RAMend.... 0... 998 — Videx Videsterm.. .... 
Par, Printer Card. s.a... 89 Da Бап. .......... 35. NEC 
белі Card. «= ++ + 108 Т0 бите Peis. 32 | i 
EFE Сий....... ма Sea A Por... 4 | РС-В000 Series — 
Microcomputer 77 EC 
APPLE SOFTWARE | ezsoa срам; 
е BUSINESS ш, б GAMES n € 5 user programmable actin keys 
nana Райлег. . ... . Ваяег........ * B2 keys with numeric keypad 
Per Wero BE dures Cmn 9 | e 160 x 100 resolution 
Temple of -—— ." 
Vo sqm 2.20. Detestones Byn...... 18, * BO character screen 
һут Moros СААС, saasaa « 
Sort ЛЕ ackslde . . 3 РС-800 1A Microcomputer w/32K 
pcr NIME Не re матке. 3 MEM Жалы айыл тыр 0. 
Spel ба бе SO... pe esed Aca | ^ Expansion Sls NEN SOR RAM 480. 
Sipe eth o I Seu 202. | PC8031A Dual MiniDisk Drive Unit.. 750. 
Address. Book. .... The Prisoner... eee: 
Form Letter Моййь....78 Zankl., 31. EM 
узб. TT ANNI a ct UT TET A MOD 5 
кожата % 1Е5.....».,..- . ) 
Desktop Pen 1....... 229 Three Mie isan... 31. | 
ee mm" cx| UDS, HAYES 
uses 00239 наана | NOVATION CAT 
Vexnk 33..... od Стат кү. UDS 103 LP, айгесї............... en 
dn ыр кои 103 JLP Auto Answer ........... 209. 
tensa eo 2 202 LP 1200 BAUD... 259 
Phantoms Five. i... NOVATION САТ, acoustic. ......... 145. 
PERSONALIHOME Space Eam TID 2% al, GIRO 5Д254--............ 155. 
Typing Tum. ....... ін — Mua | ДАҢ... en "uen 219. 
р 1 Math em z Cxbitron чәзечатаба еш» 24. Apple Cat . . PRR Mh CY. A n CEE E RAT 275. 
Personal Report n,.74 батта Gobins....... <А. НАҮЕ5 5100 Micromodern. = одак, 349. 
Аккыз l. ..... wn Зі. Б а Apple Micromodem ,............. 299. 
p аа [ZB йрт... 4 28 Smart Мобет................... 245. 
CompuMath: Decimals. 31. SOPs and bans 24 
телде Ваа. ANCHOR вар 
CON z | Automation $ 
EG Bi L ЖЯ | Signalman Mark 1 9 99. 
TN Compuer Fooabel..,-.24. | RS232 300 BAUD, Beil !03 compatible, 
Appkso Compler...$144 — Mictxg..,.........7R. | Automatic selection of originate or answer 
ae es d dd к... "WS Е modes. 
DA Mea алла RABIA. | Signalman Mark d. ................. $99. 
ОВ Ойу Pack. ......8l. — Bmndts..... sese. 22 
EZ Dmw 33......... 40 Lemmigs...... wal 
Ed...... 79 БрМаз............ 24. RIBBONS 
МЕКТТ).,......... 4..... ЭТТЕ 
ӨШте............-. — 45/Doz. 
ATARI sorrwARE I m ИШИП, 68/Doz 
E vo LETT ORERIT. D ТЕСТИ 135/6 ea. 
Adventure 71. г = = ut 
Het газар) г. 3% Suet m (C1 2% Trte — 95/Doz, 
Adventure 210,11,12(0) 32.  CompuMath/Dec.(C}.. ..24. ПЕ BO VET Pi. Қы 99 
Atari Malling Шац) ашыу! 19. Letter Perfect(D) .,.... TERR- bea A ада. ET 
Text казаа», TS, Май Merger/Utlity(D) . ...24. MP1I/Axiom/Base оо... Ей 95/ea. 
TERMS OF SALE: Cash, check, money order, bank wire transfer, credit WE CARRY 


card or purchase orders from qualifi irs and institutions. Please in- 
clude telephone number with order and expiration date on credit card ace TO HERE THAM 
orders. California residents add 6% sales tax. Advertised prices are for 


prepaid orders F.O.B. shipping point. Add 3% or $3 minimum for ship- INQUIRIES WELCOME. C omputer Pro du cts 


ping in U.S. Pricing ап а чип айу subject to change without notice. 


RGB Vision 1 List $399. oe ees ss. CALL 


PALOMAR б 


CENTRONICS AND 
OSBORNE CABLES 
Centronics to Osborne 6 ft, ......... $30, 
Centronics to Centronics B ft. ......... 30, 

CENTRONICS AND 
IBM 
Centronics to IBM 10 ft.........830. =m 
RS232 CABLES 
4 wire male-male tO ft. ............, $25. 
9 wire male-male 10 ft. ............... 30. | 
4 wire male-female 10 ft........ —— ш 


9 wire male-female 10 ft............... 


RS-232 SWITCH BOX 


R5232 Switch Box (Use 2 terminals or m 
printers from one output port)... 109. 


VIDEO TERMS, MONITORS 


COMREX 2 


CR-5500 — Monochrome Display Monitor— 
12" green screen, 80 char. wide х 24 rows. 
CR-5500 List $179.. 7--.....9129 
CR-6500 Color Display ‘Monior— 13" in-line 
color. Hi-Resolution 260H x 300V. 
CR6500 List $445.....,.......... $339. 


CR-6600 Color Display Monltor— 13" in-line 
color with RGB signal for higher resolution 
graphics. 380H x 240V. 


CR-6600 List 5619.............. $439. 
Ampex Dialog 80 ................. $995, 
Ampex Dialog 30 ........ MR 795. 
Televideo S200 . is can ee eere B45. 
Televideo 950 ..................... 995 
SOROC ШЫ. 120 ...... seo er 499 
Zenith 12" Green .................. 119. 
HEB М” BENE LLL. uer 169. 
—" а 
Just arrived 


TAXAN Video Monitors 


KG 12^ — Monochrome Display Monitor — 12" 
green screen, 2000 char display, 800 Же! 
horizontal resolution Better than 18 MHz band- 
width. 
KG-12N. List $169... ......... CALL 


display. 16 colors for Apple lll and IBM, no inter. 
face modules needed, Compatible with Apple if 
using Taxan RGGI card. 18MHz bandwidth. 


FAN FOLD PAPER 


(Prices F.O.B. S.P.) 
9'&x11-20"Bond White (2700 ct.) .. A 
147Ax11-20 "Bond White (2400 c). 
147ах11-20”Вола 1/2" Green Bar 

(2400 ct.) 


Г 
a 
s „Ж. 
| \ 


ыы” 
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41 1 6 16K DYNAMIC ЭЕ 8/51 1 9. 21 14 LOW POWER 20085 /%1 52 
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
Z-80 


2.5 Mhz 
280-CPU 3,95 


STATIC RAMS DISC 


2101 256 x 4 [450ns) 1.95 CONTROLLERS 


5101 256 x 4 (450ns) (cmos) 3.95 1771 
2102-1 1024 x 1 (450ns) .BS 1791 280-СТС 5.95 


2102L-4 1024 x 1 (450ns) (LP) 1.29 E : Z80-DART 15.25 
4111 256 x 4 (450ni) 2.99 6843 f 280-РІО & 75 
2114L-4 1024 x 4 (450ns) (LP) 8/15.25 1691 280-510:2 1850 
2114L-3 1024 к 4 (300ns) (LP) 8/15.45 2143 260-810/9 16.95 
2147 4096 x 1 (55ns) 9.95 BT26 
TMS4044-4 4096 x 1 (450ns) 3.48 ; HA -- та 
TMS4044-2 4096 х1 (200ns) 4.49 Eres Z80A-CTC 8.65 
MK4118 1024 x 8 (250ns) 9.95 

Z80A-DMA 27.50 
TMM2016-100 2048 х 8 (100%) 7.95 

81071 22.50 

HM6116-3 2048 х8 (150ns) (cmos) 7.10 | саеми d 
HM6116-2 2048 x8 (120ns) (cmos) 9.95 
HMB116LP-3 2048 х В (150ns) (cmos)(LP) 8.95 
HM6116LP-2 2048 18 (120ns) (cmos)(LP) 


2102L-2 1024 2 1 (250ns) (LP) 1.69 1797 2 280-DMA 17.50 
2114L-2 1024 x 4 (200ns) (LP) 8/15.95 
ат 4.0 Mhz 

TMS4044-3 4096 x 1 (300n1) 3.99 

Z60A-DART 18.75 
ТММ2016-200 2048 х 8 (200ns) 5.95 

Z80A-SIO/0 22.50 
HM6116-4 2048 3 8 (200ns) (cmos) 6.95 | 
HM6116LP-4 204818 (200ns) (cmos)(LP) 8.75 280A-8IO/9 19.95 
27-8132 


TMS4027 
МК4106 
ММ5298 
4118-300 
4116-250 
4116-200 
4115-150 
4116-120 
2118 
MK4816 
4164-200 
4164-150 


1702 
2708 
2758 
2716 
4716-1 
ТМ52716 
ТМ82532 
2732 
2732-250 


РЕ-14 
РЕ-14Т 
РЕ-24Т 


PL-265T 


4096 x 8 (300ns) (Gstat) 34.95 
LP Low Power Qstat 


DYNAMIC RAMS 


409621 (250ns) 
8192x 1 (200п%) 
8192 x 1 (250ms) 
16384 x 1 (300ns) 
16384 x 1 (250ns) 
16384 х 1 (200ns} 
16384 к1 (150ns) 
16364 к1 (120ns) 


Quasi-5talic 


2.50 
1.95 
1,85 
8/11.75 
8/11,95 
8/13.95 
8/15.95 
8/29.95 


16384 x 1 (150ns) (5%) 4,95 

2048 x8 (300ns) (5r) 24.95 
65538 x 1 (200ns) (5v) 7.25 
65536 x 1 (150ns) (5ұ) 8.25 


5V single S voli supply 


EPROMS 


258x686  (1us) 
1024 x 6 (450ns) 
1024 к 6 (450na) (5v) 
2048 x 8 (450ns) (5v) 
2048 x 6 (350ns) (5v) 
2048 x8 (450ns) 
4088 x B. (450ns) (5v) 
4096 кё (450па) (5v) 
4096 x B (250ns) (5v) 
4096 x 8 (200na) (5v) 
8192 x 8 [450ns) [5v) 
8192 к 8 (250ns) (5v) 
8192 x 8 (200ns) (5v) 
8192 x B. {450ns) (5v) 


8192 x 8 (450ns) (5¥}(24 pin) 
Sv - Single 5 Volt Supply 


EPROM ERASERS 


Capacity 
Timer Chip 


6 
X 6 
X 9 
X 20 
X 16 
X 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 * B00-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 
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15,000 
32 15.000 


Intensity 
(uW/Cm!) 


5,200 
5,200 
6,700 
6,700 


83.00 
119.00 
175.00 
255.00 
349.00 
595.00 


2513-001 UP 295 
2513-002 LOW 885 


SOUND CHIPS 
76477 3.95 
76489 8.95 
AY3-8910 12.95 
MC3340 1.49 


CRT 


CONTROLLEAS 
6845 

66845 

HD46505SP 


CRT5027 

CRTS037 

TMS9918A 

BIT-RATE 

GENERATORS 
MC14411 11.95 
881941 11.95 
4702 12.95 
COMSO16 16.95 
СОМ8116 10.95 
ММ5307 10.95 


UARTS 
AY3-1014 6.95 
AY5-1013 3.95 


| PT1472 9.95 


TR1602 3.95 
2350 9.95 
2651 18,85 
ТМ565011 5.95 
ІМ6402 7.95 
ІМ6403 8,85 
INS8250 14.95 


KEYBOARD 
CHIPS 


| AY5-2376 11.95 


AY5-3600 11.95 
74C922 5.25 
74С923 5.50 
CLOCK 
CIRCUITS 


ММ5314 4,95 


ММ5269 
MM5175 


| ММ68167 
| ММ58174 


MSM5832 


12.85 i 6.0 Mhz 


280B-CPU 17.95 
ZaoB-CTC 15.50 
280B-PIO 15.50 


ZILOG 


26132 34.95 
78671 39.95 


CRYSTALS 


32.78B khz 


ACQUISITION 
АОС0800 15,55 
ADCOBD4 4.95 
AOCO809 5.25 
ADCO817 10.95 
ОАС0800 4.95 
DACOBOS 2.25 
ОАС0808 4.95 
ОАС1020 8.25 
ОАС1022 8.25 
MC140BLE 2.25 
MC1408L8 4.95 


8255-5 
8257 
8257-5 
8259 
8259-5 
B271 
8272 
8275 
8279 
8279-5 
8262 


| 5283 
| 8264 
| 5286 


8287 


] 8208 


8289 


FUNCTION 
GENERATORS 


INTERSIL 


ІСІ.7103 9.50 
| (CL7106 9,85 | 
ІСІ. 7107 12.95 
| (CL8038 3.95 
| ICM7107A 5.59 | 


ICM7208 15.85 


VISIT OUR 


RETAIL STORE 


9000 SERIES 


9316 
9334 
9368 
9401 
9601 
9602 
86502 


HOURS: 


1.00 
2.50 
3.95 
9.95 | 

‚75 
1.50 
1.95 


М-Ғ, 9-5; Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS. For shipping include $210« LIPS Ground or $3 tor UPS Blur 
Label Air. ems over 5 pounds require адот shipping charges 


Foreign стага. include sufficient amount lor shipping. There i 510 
minimum order Bay Area and Loa Angeles Counties add 6!" Бан 


Tas. Ciher California гезеті add Б.з Sabes Тал We гї іне 
там ia subslilule manulaciurer. Ма! responaible bor typagraphecad 
errors. Prices nre subject ta change wifhoul matice. We will match ar 


beal any compeblor s price provided it is not below our сан. 


Circle 253 on inquiry card. 


2716 ккевяон« 3н 


ALL MERCHANDISE 100% GUARANTEED! 
74LS00 


741500 
741501 
741502 
741501 
741504 
741.505 
741 508 
141.509 
741510 
741.511 
741512 
741513 
741614 

| 741535 
74L 520 
74LS21 
74L522 
744.526 
741527 
744528 
741520 
141532 
7416323 
741537 
74,638 
741540 
741,542 
741547 
741.548 
741.549 
151551 
741554 
741555 
741563 
741573 

| 744574 


741586 

741590 

741591 

741592 

741.593 

741595 

741546 

74L 5107 
7415109 
7405112 
7415113 
7415114 
7415122 
7415123 
7415124 
7415125 
7415126 
7415122 
7415133 
74L 5135 
74( 5137 
7415138 
7415139 
74.5145 
7415147 
7415148 
7415153 
7415153 
7415154 
7405155 
7415155 
7415157 
7415158 
7415160 
7415167 
74L 5162 


5 
89 
.70 
.55 
.85 
.95 
40 
A0 
45 
45 
-50 
.45 
.95 
2.99 
.95 
.85 
75 
.89 
55 
.99 
75 
‚75 
1.20 
2.48 
1.35 
75 
.75 
2.35 
1.15 
.95 
.75 
.75 
-90 
.95 
35 


7415169 
7415170 
7415173 
7415174 
TALS175 
7415181 
74.5189 
74.5190 
7415191 
7415192 
7415193 
749794 
74151495 
7415136 
7415197 
7415221 
7415240 
7415241 
741524? 
7415243 
7415244 
745245 
7415247 
7415248 
7415248 
741 5251 
7415253 
7415257 
7415258 
7415259 
1415260 
74L S266 
74L5273 
741,5275 
7415278 
74(.5280 


7415102) 
7415324 
7415352 
741.8353 
TAL S353 
7415354 
741 5365 
7415366 
741536? 
7415368 
7415373 
TAL S374 
74L 5377 
7415378 
7415379 
7415385 
7415386 
7415390 
74.5393 
7415195 
7415399 
7415424 
748447 
TAL S490 
74.5624 
7415668 
741.5669 
7415670 
TAL S574 
74L5682 
74.5683 
7415684 
74,5685 
TAL S688 
741 5659 
T4L5783 


1,75 
1.55 
1.55 
1.35 
1,45 
45 
-35 
.79 
.70 
1,75 
1,75 
1.45 
1.18 
1.35 
1.90 
-65 
1.90 
1.30 
1.65 
1,70 
2.95 
47 
1.95 
3.89 
1.68 
1,84 
2.24 
9.65 
3,20 
3.20 
3.24 
3.20 
2.40 
3.20 
24.95 


2732 32K EPROMS 695, 


CALL US FOR VOLUME QUOTES 


IC SOCKETS 
1-99 100 


8 ріп ST 
14 ріп ST 
18 pin 5T 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin 5T 


ST SOLDERTAIL 
А Ag 


8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 ріп WW 


WW WIREWRAP 


15 pin ZIF 6.75 
24 pin ZIF 9.95 


call 
call 


ZIF TEXTOOL 
(Zero Insertion Force) 


CONNECTORS 


| н5232 MALE 
5232 FEMALE 

А5232 FEMALE 
RIGHT ANGLE 

AS232 HOOD 


5-100 ST 
5-100 WW 


3.25 
3.79 


5.25 
125 
3.95 
4 95 


BRERBRDERRRARARRRERBARBR BREE 


ak 


M 
e 


ТІТІІТЕТІТТІІ 


ті сі 


аі һб 


741,575 
141576 
TáL $78 
TAL S83 
741,585 


741.8163 .95 
TALS164 ‚85 
7TALS185 .95 
7415166 
7415168 


7415283 
?4LS 290 
7415293 
74.5295 
74.5298 


211.595 1.69 
811 596 1.53 
811.597 1,69 
51.596 1.69 
25152521 2.B0 
25152569 4,25 | 


DIP alae A 
4 POSITION 
`5 POSITION 

6 POSITION 

? POSITION 

8 POSITION 


Prices Slashed! 
74500 


748163 
745166 
745168 
748174 
745175 
745181 
745182 
745188 
745189 
745194 
745195 
745196 
745197 
745201 
745225 
748240 
745241 
745244 
745251 
745253 
748257 
748258 
745260 
745274 
745275 
745280 
745287 
745288 
748288 
745301 
745373 
745374 
745381 
745387 
748412 
745471 
745472 
745474 
745482 
748570 
745571 


ЧАЯ" 


ЧЗ 


ORDER TOLL FREE 
600-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 


WELL MEET OR BEAT THEIR PRICE! 
(SEE TERMS BELOW) 


* Computer managed inventory— 
virtually no back orders! 


* Very competitive prices! 
* Friendly, staff! 


* Fast service — most orders 
shipped within 24 hours! 


BS 
95 
25 
45 
85 
85 
95 
95 
55 
55 
35 
85 
AS 
75 
40 
.35 
35 
30 
30 
ж 
30 
S 
„30 
30 
30 
95 
Эһ 
95 


TRANSISTORS DIODES 


PN2222 WPN SWITCH  TO-92 10/1.00 100/8.98 
PN2907 PNP SWITCH TO-92 1071.25 — 100/10.99 
2N2222 NPN SWITCH ТО-18 .25 50710.99 
242307 РМР SWITCH ТО-ІБ .25 50/10.88 
213055 NPN POWER TO-3 78 10/6,98 
3055T NPN POWER TO-220 .69 10/5,98 
2N3904 NPN SWITCH ТО-92 10/1.00 100/5.99 
2N3906 NPN SWITCH  TO-92 10; 1.00 100/8.99 
INA148 |ІМЗ14) SWITCHING 25/1.00 1000/35.00 
IN4004 RECTIFIER 10/ 1.00 100/8.99 


LED DISPLAYS 


HP 5082-7760 6" СС 1 
МАМ 72 3° СА 
MAN 74 " ас 
FND-357 (359) 375" CC 
FND-500 (503) 5° СС 
FMD-507 (510) 57 СА 


745162 
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FLOPPY DISK DRIVE | 


LM301 LM350K NES7O i LM1800 y CAS3010  . à | 
LM301H Р LM350T s МЕ577 в LM1812 ; СА 3013 2. . H EGULATO RS 
LM307 4 LM358 ) МЕ592 ‘ M1615 f СА 3023 2. . 7805T 89 7905T 
LM308 | LM359 Е 1М703 LM1818 2. =ч 2mm 4 - 7808T i 7908T 
LM308H : LM376 A LM?298 5 і М1820 ы СА 2046 5 4 | í 7812T 4 7812Т 
LM309H LM377 > LM710 ; LM1630 CA3053 1. 7815T i 7915T 
LM309K i LM378 z LM711 ) LM1871 CA3059 2 15 | 79247 4 7924T 
LM31n LM373 қ LM723 3 1.М1872 ; CA 3060 utis: шақ 
LM311 - LM380 J LM72JH : LM187?7 т CA 3055 7812K ы 7912K 
LM311H i 1 М380М-8 1. LM733 { LM18B9 | CA 3080 $ К - Ша 
LM312H 3. LM381 LM741N-8 . LM1696 1. ' == хя ' -= "i 
LM317K | LM382 1М741М-14 . LM2877 - 

| LM317T ў LM383 LM7dIH  . LM2878 : 78105 1 791 05 
(М318 ‚ LM384 LM747 4 1 М2900 i 791,12 3 79112 
LH318H à LM386 LM748 j LM2901 ME 791.15 j 79L15 
LM2319H LM387 LM1014 ! LM3900 
(М319 LM389 LM1303 1. LM3905 Meis : Қа 
LM320(see 7900) 1.М390 LM1304 : LM3909 | 
LM322 1 М392 LM1305 i LM3911 T TO-220 K TO-3 
LM323K ! LM394H 4, LM1307 н LM3914 L= TO-92 
LM324 LM3S99H 5 LM1310 ' 1 МЭ915 
LM329 МЕ531 à; MC1330 ! LM3916 ! .78 | 
LM331 МЕ536 | MC1349 ! MC4024 ! :89 | 1 
LM334 МЕ555 MC1350 1. MC4044 4. е | STOP B Y A ND 
LM335 ; МЕ556 4 MC1358 : RCA4136 қ 
LM336 NESSES LM1414 ; RC4151 ; 

| LM337K ; МЕ561 | LM1458 4 LM4250 . VI S / T O U R 
LM337T i МЕ5Е2 LM1485 ; LM4500 i à 
LM338K i NE564 j LM1489 í LM13080 i .18 | - 
CE E m | 1 RETAIL STORE 
LM340(see 7800) — LM556 LM13700 , r 

Н TO-5 САМ к TO-3 ! j * 
- = MON.-FRI. 9-5, SAT. 11-3 


“JDR SUPER SPECIALS” 


MEMORY CLEARANCE 
STATIC | DYNAMIC 


2k х 8 тмм2016-200м5 $595 БА. 64k X 1 4164-200Nns $725 
1k X1  eoanasws 100/775 АК X 1 4027-250ns $795 


CPU SALE BAUD-RATE IC SOCKETS 
GENERATORS LOW PROFILE 

MC14411 7.95 10/7.25 
8 BIT 1.8432 CRYSTAL 4.95 ЗО РЕН ТАП. 


2-80 57395 4702 8.95 1 10/7.95 HIGH RELIABILITY 
бо зды шы. гы” ра) 2.4576 CRYSTAL 4.95 DUAL SIDE WIPE STYLE 


6502 1 MHZ $595 (10/ 5.75 EA) — "o n 


6809 һт.с.оск 51255 (10/11.25 ЕА) TRANSISTORS Lt -03 085 


PN2222 1000/69.00 16 pin ж ж 
16 БІТ 2М3904 1000/69.00 nl - os 


2N3906 1000/69.00 40 pin 22 лә 
8086 52985 


68000 амн> 59995 SALE ENDS SEPTEMBER 30, 1982 


тай кәй uu ou umm 
с.» Ea 
лт mut eo 


тәй ah «ні кей аА wh Фа) «ка d 
м 0 2 Es 
Gi oe a or n dB СЯ Ал СЭ 


VISIT OUR HOURS: 


JDR MICRODEVICES, INC. RETAIL STORE M-F, 9-5; Sat. 11-3 


R 7 WH RDERIN 
1224 es Bascom Avenue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: For shipping include 52 for UPS Ground or 53 for UPS Blue 

за 1 J OSE, CA 991 28 Label Air. Items over 5 pounds require additional shipping charges. 

А > n =] Forelgn orders. inciude sufficient! amount lor shipping. There isa $10 
800 538 5000 F 800 662 6279 (CA) minimum order. Bay Area and Los Angeles Counties add 6/32: Sales 


(408) 995-5430 e Tel ex 1 71 -11 0 Tax. Other California residenis add 61» Sales Tax. We reserve the 


righl to substitute manulacturer. Nol responsible tor typographical 
errors. Prices are subject lo change wilhout notice. We will match or 
beal any competilor's price provided it is not below our сові. 

s " . 
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FOR YOUR APPLE" 529955 


IDC CONNECTORS 
RIGHT l R | 
| DESCRIPTION |SOLDER HEADER] SOLDER HEADER] WWHEADER | WW HEADER [HEADER SOCKET] HEADER | EDGEGARD | 


RIBBON 
HEADER 
|. l|DMxx |) ШІ Á —0 
CONTACTS 10 1.20 1.20 260 2.60 1.88 -— 3.95 
1.90 1.90 4.15 4.15 2.75 5.50 435 
275 2.75 5.35 5.35 350 6.25 5.00 
320 3.20 6.25 6.25 4.50 7.00 6.05 
3.75 3.75 7.35 7.35 5.40 7.50 6.90 
4.75 4.75 9.20 9.20 6.50 8.50 8.50 


ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the “order by" part number listed. Exampte: A 10 pin nght angle solder style 
header would be IDH10SR 


D-SUBMINIATURE 


ORDER TOLL FREE 
—JEE E 800-538-5000 


FEMALE FEMALE] MALE |FEMALE| BLACK 
ORDER BY OBxxPR | DBxxSR | IDBxxP | IDBxxS [HOOD-B] HOOD 
480 522 мт 


CONTACTS P. е 5 wal sor | == е 0 0 mi 66 2-6 2 79 


25 ; i 1.25 
37 i | | 295 (CALIFORNIA RESIDENTS) 


9 1 6 - dil! iF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET US KNOW AND 


WE'LL MEET OR BEAT THEIR PRICE! 
(SEE TERMS BELOW) 


DIP CONNECTORS mm ж Computer managed inventory— 


AUGAT STYLE | COMPONENT RIBBON virtually no back orders! 
DESCRIPTION | TOOLED ST IC ABLE " wá х 
SOCKETS CARRIERS DIS PLUGS * Very competitive prices! 
ORDER BY AUGATxx-ST ІССхх PDP xx | x Friendly staff! 


CONTACTS a * Fast service — most orders 
shipped within 24 hours! 


à 


RIBBON CABLE | 


28555586 


RB) =h hb -і mh 
5 
e 


For order insiructions see "IDC Connectors" above. 


BOOKS — BEST SELLERS 
OSBORNE/MC GRAW-HILL SYBEX 


Appie tl Users Guide ,,,.,..... 14.85 Your First Computer 
CRT Controllers Handbook... .... 6.99 The CP/M Handbook 
68000 Assembly Language The PASCAL Handbook 
a co! Lie: СТЕСТ à Microprocessor Interfacing 
CBASIC User Guide ... cece eaea 15.00 Теептцев.............. a. 17.95 


BEST SELLING OK MACHINE & TOOL PRODUCTS 


ID WRAP 
ЖАТ ec acne Lk WRAP/UNWRAP/STRIP ТЕЗЕ зе. 


THAT SLIPS OVER A WIRE TOOL 

WRAP SOCKET THAT LABELS THiS TOOL WILL WRAP, UNWRAP EX-2 24-40 PIN 10.75 
THE PIN NUMBERS ON THE & STRIP STANDARD 30 GAUGE 

WIRE SIDE OF THE SOCKET. SOLID WIRE WRAP WIRE. THE WIRE DISPENSER 

14 PIN 10/1.83 MODIFIED VERVE10N WILL WRAP CUTS & STRIPS TO ANY LENGTH 
16 PIN 10/1.83 1% TURNS OF INSULATION 50 FT. SPPOL. CHOICE OF BLUE, 
18 PIN 5/1.83 BEFORE IT WRAPS THE SOLID YELLOW, RED OR WHITE. 

20 PIN 5/1.83 WIRE. 5.93 


22 PIN 5/1.83 WSU-30 8.09 TRI-COLOR DISPENSER 


24 PIN 5/1.83 
28 PIN 5/1.83 WSU-30M 9.17 50 FT. EACH, RED, BLUE & WHITE 


40 PIN 5/1.83 9,17 
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ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
WIREWRAP PROTOTYPE CARDS DISKETTES 


FR-4 Epoxy Glass Laminate with Gold Plated Contact Fingers 


P100-1 
P100-2 
P100-3 
P100-4 


5100-5Т 
S100-WW 


P500-1 

Р500-3 
Р500-4 
50P-ST 


IBM-PR 


2 
P441-1 
P442-1 
P441-3 
P442-3 
P441-4 
P442-4 
44P-ST 


44p-WW 


! P721-1 
Р722-1 
Р721-3 


ESSE P722-3 


Р721-4 
Р722-4 
72P-ST 


22P-WW 


— ГЕ 


5-100 BUSS 
Bare — No Ғой Pads 
Horizontal BUSS 
Vertical BUSS 
Single Foil Pads Per Hole... 
Solder Tail Edge Connector 
Wire Wrap Edge Connector 


APPLE 
Bare — No Foil Pads 
Horizontal BUSS 
Single Foil Pads Per Hole ... 
50 Pin Edge Connector 


IBM 
BUSS Lines * Pads 


GENERAL PURPOSE 
2/44 PIN ( .156" SPACING) 
Bare -- Мо Foil Pads, 4.5" x 6" 
Bare — Мо Foil Pads. 4.5" x 9" 
Vertical BUSS, 4,5" x 6" 
Vertical BUSS, 4.5" x 9" 
Single Foil Pads Per Hole, 4.5" x6" 
Single Foil Pads Per Hole, 4.5" x9" 
Solder Tail Edge Connector 
Wire Wrap Edge Connector 
36/72 PIN ( .1" SPACING) 
Bare — No Foil Pads, 4.5" x Б" 
Bare — No Foil Pads, 4.5" x 9" 
Vertical BUSS, 4.5" x 6" 
Vertical BUSS, 4.5" x 9" 
Single Foil Pads Per Hole, 4.5" x6" 
Single Foil Pads Per Hole, 4.5" x9" 
Solder Tail Edge Connector 
Wire Wrap Edge Connector 


POWER SUPPLIES 


MODEL 1 
ОРЕМ FRAME STYLE 
' | MANUFACTURED BY SIGMA 


+5 VOLT 4 AMP 


52995 


MODEL 2 53995 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 


+5 VOLT 4 AMP 
+12 VOLT 1 AMP 
-12 VOLT 1 AMP 


FOR SHIPPING PLEASE INCLUDE 54 00 FOR UPS GROUND: $13.00 FOR UPS BLUE LABEL | 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 


San 


Jose, CA 95128 


800-538-5000 е 800-662-6279 (CA) 
(408) 995- 


9430 * Telex 171-110 


4.95 | 


7.95 


514" 


АТНАМА ss so sort 


8” 


VERBATIM ss so sort 


5/4" DISK DRIVES 
TANDON 


TM100-1 (POR IBM PC) 229.00 
SHUGART 
SA 400L 199.95 


CABINET FOR 5'4" 
DISK DRIVE 


* COLOR MATCHES APPLE 
* FITS SHUGART 


SPECIAL — 52955 


MICROCOMPUTER 
HARDWARE HANDBOOK 


FROM ELCOMP — $14.95 
Over 800 pages ol manufacturers data sheels 
on most commonly used IC's, 
Includes 
* TIL — 74/7ALS апа 74F 
* CMOS 
ж Voltage Regulators 
* Memory — RAM, ROM, EPROM 
ж GPU's — 6800. 6500, 280, 8080, 8085, 8086/8 
* MPU support & interface — 6800, 6500. 280. 
B200. etc. 


WE NOW STOCK A 
COMPLETE STOCK OF 
DISC, ELECTROLYTIC, 

MONOLITHIC AND 

TANTALUM CAPACITORS 


RESISTORS 


'^ WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 
100 PCS. SAME VALUE 
1000 PCS. SAME VALUE 


025 
02 
O15 


VISIT OUR HOURS: 
RETAIL STORE М-Ғ, 9-5: Sat. 11-3 


PLEASE USE Y OUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Far shappang include 52 far UPS Ground or $3 for UPS Bloe 
Label der. Пета. over 5 pounds require additional shipping charges 
Foreign crders. include sulticient amount tor shipping Tenes 
minimum order Bay Area and Los Angeles Counters add 6'>*) Sales 
Так. Other Caldiormia residents add 6°. Sales Tas. We rescrue the 
right I subshlule marmulactiurer. Mol responsible l'or typographical 
errar&. Prices ate subpect to change withoul nalice. Wie will match os 
baai any compelitars price provided i| it nol below our cou 


Circle 255 on inquiry card. 


[>] 4116 16k DYNAMIC RAMS zons 


APPLE* II COMPUTER USERS 
DISK DRIVE 529995 


x Includes metal cabinet 


* Color matches Apple 


* 35 Tracks/single side 


lx includes cable 


ж Use with Apple Il Controller 


16K RAM CARD 56955 
* Upgrade your 48K Apple П to full 64K of RAM. 
* Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 
* Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 
* Allows you to run Apple Fortran or Pascal with no 


difficulty. 


* Available as bare board, kit, or assembled and tested 


board. 


BARE PC CARD — $28.00 


KIT — $59.95 


COOLING ҒАМ 26955 


* Easy installation. 


* No modification of Apple required. 


* Color matches Apple. 


* Switch on front controls fan, 


computer and monitor. 
* Ultra-quiet, reliable fan. 


ж Completely eliminates problems 


caused by overheating. 


MEMORY 
EXPANSION CARD 

* 64K - 192K. 

* Full single-bit error correction 
circuitry (ECC) assures reliable 
memory. 

ж Fully ІВМ hardware and software 
compatible. 

* Highest quality PC card. 

* Price includes: PC card, card 
guide, ECC ROM, and manual 


BARE PC CARD $120.00 


DUAL SERIAL CARD 
WITH GAME ADAPTER 
ж 2 Asynchronous RS232 Serial 

Ports. 

* Game adapter port. 
* Fully IBM compatible. 
* Replaces 2 IBM Asynchronous 

Communication Adapter cards. 


* Price includes: PC card, Prom, 


Mounting Bracket and Manual. 


BARE PC CARD $60.00 


"IBM is a trademark of INTERNATIONAL BUSINESS MACHINES 


Circle 255 on Inquiry card. 


8/5119 km 


EPSON 
PRINTERS 
MX-80 
MX-80FT 
MX-100 


CALL FOR PRICE 
WE HAVE APPLE AND TRS-80 
|. INTERFACE CARDS AND CABLES 


MONITORS 
NEC .в-іго1м 51699? 
ZENITH zvm-121 5119? 


ORDER TOLL FREE 
800-538-5000 
600-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE. LET US KNOW AND 

WE LL MEET OH BEAT THEIRPRICE! 

(SEE TERMS BELOW) 

* Computer managed inventory— 
virtually no back orders! 

* Very competilive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! | 


DELUXE EXTENDER 
BOARD® 


* For designers, experimenters, 
technicians, and service centers. 

* Dip switches enable user to 
isolate any I/O channel signal. 

* Labeled test points for all signals. 

ж All voltage lines fused and 
provided with LED indicators. 

* Connector extends from IBM PC 
chassis to allow easy access. 


KIT $80.00 


e Registered Trademark of Hurricane Labs | 
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IFORNIA DI 


Post Office Box 3097 B e Torrance, Californi 


DISKETTES | MEMORY 


FREE PLASTIC LIBRARY CASE INCLUDED WITH 2716 EPROM 64K DYNAMIC 


THE PURCHASE ОҒ EVERY BOX OF DISKETTES 
6.95 


450ns 4164 200ns 
16K STATIC | 16K DYNAMIC 


7.00! 1.95 M OLIVETTI 801 $ 


атас Төніп iem i 4% ie 6116 200ns | 4116 200ns | А Eight Inch Disk Drive 
ema ma ore ЕСЕ —'L _ ш ! ONE TWO ТЕН 
Ten boxes "22.75 One headred boxes '21.50 , Б. | ж OLIVETTI 801 


| 
2732 EPR OM ж OLIVETTI 802/851 | double} 425 | 419 
5м” DISKETTES 
WITH LIBRARY CASE % A L E 57 o4 SHUGART 801/Я | single | 395 | 385 | 375 
SHUGART 851/R 475 


2260 ZASE 4- 
| F QUME DATA TRACK 8 


Your Choice DYNAMIC MEMORY ж The 8" Ohvetti drives are aprox. 1/2" wider than the Shugarts. 


SCOTCH - | 
МЕМОВЕХ Ёз а Five Inch Disk Drives 


4116-20093 15% 
а-а Ба Japan (20 тне 


ЖІП VERBATIM и Mis Mi ыы Нинел ы, % OLIVETTI 501/400 


off Sector 10 Sector 16 Sector — TOÀ 


OLIVETT! 502/451 
d d 5 STATIC MEMORY 
SET езе кемен екін - А, з % Upon request, ай drives are supplied with power 
MEMOREX | 3401 | 3403 | 3405 | 26.50 connectors and one manual per order. 
VERBATIM | 525-01 | 525-130 | МА | 26.50 230 volt 50Hz. В" add 550.00 per drive. 
|DYSAN |104/1 | 107/1 | NA |3950) 5% E d | 


Single Side Double Density EPROMS 


DYSAN — |104/1D | 107/1D| МА |4500 
Double Side Double Density 

SCOTCH | 745-0 745-16 | 42.50 | Eight inch Subsystem 

DYSAN [104/20 | 107/20 NA | 49.50 | OMNEM oz Two Ükveti 801 disk drives with power supply, 4" exhaust fan 

DYSAN 96 | 204/20 | МА | NA |5950| | complete in dual enclosure with all necessary power cables. 


; Documentation included. SO Lbs. — CAL-2801 
EIGHT INCH DISKETTES E R4 Nalae Filter Signal cable add "35.00 WCA-550D 


бізсіз Side Singin Density уе Side Double Отау m s ; i мж а 5 95 Sama 25 above Dal with: 
SCOTCH [740-0 | CC] 50 coo т x жөргек 7 reda regt тете eet! yrat meter 49 Shugart 0078 М102801 *1195 | Okret 802 CAL2802 1250 


a nes ји Shugart 0518 М802851 1459 (мен 078 М5М07 1450 
MEMOREX | 3060 | 


бҮЗАК Su jaw wwe [vam [ин SWITCHES SPECIAL 


Double аша Double — 1 


Е ae A O e $ 


eee 


1 
к 
; 
B 
I 
B 
D 
4 


t 
L 


GIESSEN IEE 
Кум Өк n тыға 
SERAS Raa 


——— т ГЕТТЕ MEMOREX |2114 [39.50 | 4 р Т 1 7103 mietti on E Li 
[t i" REN Ea г s + ж * 

Buena р Tbe. т/а 94° * ; - А 5 
DU (ардым DYSAN 3740/20 | 65.00 ) к ым T2305 быт тәл 1289 1.53 


сонм CTORS | verre: 
Seagate Compatable - 


7.5 MEGABYTE 


Winchester Hard Disk Drive 
GOLD EDGE CONNECTORS "D {тре etch + 
DRIP male 41490 wi. : Wa hove priced this so low thai the manctacturer hat asked nel to си 
Мәні Cates Пом СЧ е аратпеей. ADOG [atis por Фея, heù try 34—190 198" centers anah " DEUS Gne 2,7) (99 
Wht lar, АМҮ- 9919 іне, Ales ажарын Bore a tape АМТ STAN Imaal solder 2 rys a E ІҢ, В] Wi 1, t.2à they used мте іп oar advertising, 
sad remavabi» piggy earch {AY 4941), опна тіге weap LTI - HAILP ы. 2,35 А | 
Sin [T Sw X ; Н famae E rs : бегу standard эн plug — Org Ms ito ihe gama 1pace 
MAE i д міні 4 d 445%” k dire. CAL-S61/ 
SWITCHING POWER SUPPLY| 2... | ШЕШЕН - 
ов Branje 3,359 à) " 
Pye Gemer: {ptarutartt i ‚ оз MP LP : : 
HA 1 h DCP mae 4.20 " 
D X13 iomele 4.00 A 5.39 
ім; bocd 1/r : : 
з: 8 | MONITOR 


Nm ды с Р — ; : 
- {жале i Low Profila " 
= ы 50» 
ERES : | | Міпе 5506 
4%. “ 4 
Manis tared DGelsprerr by der ту СИ аВ5ә | Phr dT pe ялар wasa) . » 3 - AIBBON CABLE CORNECT og " Inc М 
о. м ai 20/46 T : 
«5 pin a 


Printer, Tetple wutguis, 9 V. 3 Алқа. TE V 3 Ае. oly 1 Аль, 


IREA 00377 0v, ПРИ-144 ina, Werqairea беро теѓе 8: pianta] ала тә FEM 


ayar. Singin 12 wiht еірріү, Fastery пее surpéuo. 
Caqngerapie зўе a tay avula»ie (315) CON-BW? D 


ЛИ merchandise sold by огоі Digital 1 се — TOLL 421-504 
VISA Sipping First five poun Че $3.00, Fach заика $,5 (800 1- 1 
SŘ Боген ordern: 10% shipplun. Exceo will be ttm 
VP саба Ferblents add 6,96 кліғ) tage СОНҒЫ rise raged, 
mirer champ: Open account: extended tu stah eupparted educational inatitution TECHNICAL & CALIFORNIA 
= 1 arid ompanties with a Irolng' [мап 5 Некеге. (2 1 3679- -9001 
Warehouse: 5698 [ngirwyod Піс, — Visitor! by эрроіліттеім. 


ALITORNIA 


Post Office Box 3097 B e Torrance, California 90503 


. MICROSWITCH 
Msue-system | АЭСП 


7 $239 | KEYBOARD 


HN. c vc L 


DEC 


Q-Buss 


99 


Four Slot 
Backplane 
Assembly 


the HL 7 44 the 

F or ae 

iet at Hal c 
үзін TTE 


т def, ants; e |i 


-NESENENENNENNMEB.- - ван 
LEETTLIIJIJIA - P) 


: 7/9 


arş gag ее 


SHUGART 
SA:4004 


HALL EFFECT 
SIKEYS 


"995 


14 Megs 177 
Current 
te RS eTt 
і 1%, 


PRINTERS | TERMINALS 


1 + o ux 1 00 rV» as агора v 
ТІ ға в... the gis! Fw a 11 
mtd бел fite. = » te ТІЛІ; uter. arte Topia «по 

riwe i жатат! АЯ d Ға TII & fa 1 
ty sáir É ! F кі with 9 өр asiti fs, DEC-HieziI 


$-100 
BSARES 


16 BIT MICROPROCESSORS 


oft 5Афп 
ngle — Hatt o 
Fah jas 4рре te 
x: 2% Wk 


STATIC MEMORY BOAROS 
Сораса Papier Lud бо £26 ре 


beret Hy ҚФБ mangy Б!) 04 
жолы арқ ЗГ ФАК repay B int 


MATRIX PRINTERS чүчүтүү к 
Pa ésta ЮА ын & paalla 6 5 pape Ок! СА WE POUR z ^3* Ma^ 
Diwata АЗА tor & роті 15 29e ОКЕ 

[ие p4 ate enh 157 paper (Ж! МАР dw 


бағам 
ear ai 


Ot date А ser A сагалее 15 pace: ORI MAS 
Ерб МЕЙ with gristi Bed tract teed ЕРЕ Муха 
Exe МОРТ шіп рауы fete B pact ed 

ге мау: 

Epon MIC м лп prapters 18 paper LFG- MTOR 
MEC ЖОМ guste $5 gage griph«s SECURA 
Апаа BOOK по” spate dor тыйа qum 15 


AOT- TAIA 
Алан PDA *& арт ath gragtuce AU КОЧА 
vase b wi came 


Tasa Agum 010 sania! 1 
Fe pIE 

Пазыл 16180 tags $ ТЫ oase 1% 058 wm 

Prosi ier 45% флан RS PRO SP 

Prom ^e 505 werna 9 5 PRO R5105 

Prom tet 115. super PRO-ZP 

Parea PG pooh seed preter JOD hes mm 


Arges 2:3:24u9 0 pert screen. lat Sage teste гері АРАОКХ 
Алса Омар AD amer ciet rab Dare lusrion keyg API DAOA 
Kpes {зэру С greet sce core m oar APS 0610 
Amgen Quezque B1 тіне teres C cire keyheart АҒА ГАЛІ 
Leper “сік fern yere rgmmant Қы fala теп, APE TC 

Wyse heu È aari uut pretan metal сүзе de*inch муро WYS-100 
Teteres 9100. prulatar y Уй 

Трғее? 910 Plus Back mode TV-A 

Telereitob Wd, даса ғысы 22 л г л cepa Tht KY 
Тубу 050 grantee chat 106% 22 tycoon Тұр 20 

18% 2101. W &etaichable «ry Coard. geen IBM 352? 

Тел? 19 detatchawe baptan {14-213 

Доб тарағы АЧ тастау мүктге ADD yt 

520% Март Al чү curio Geet іссе ACD ҰРТ 

462% Ұғаро-ға АЛ emulate АШ ЫР] 


HERBSH HESS 


залал ЕП BB 
ERAR 


nr. Km 
ow It 


SINGLE 80ARD COMPUTERS 


AMT TID 
TH BEI 


8 БІТ MICROPROCESSORS 


x 


Amm 
574 saran 


Ww ЛС 


74 ba эса 
iara (амы LI E 2 uh ЧЇ 
isi Dua учи 1 aped Ола cs 


qp m 
чк 


CE 200 
кез 


Adee hut [ул менин 
Tern FEC! Sener trud КІСЕ 
гео 


айза} 
Cu ета Сабо } ІП дана Метил 
етте SAC Ns Un 


2242-2221. 
Wessurcoget Sonnen ГАЮ ИО 


INTERFACE BOARDS 


Самуи Бәз 92 ХА ШИН fere, € 
nord 
бай Ras 21 ou (00 м anc 
fancy 
Самота Сыған 704 TIR тыл 
DYNAMIC MEMORY BOARDS 
сц pos — баргы ТИЙ 9ғяты тета 
S25 in Е roue тақа диа Oye S: 


банан ТИ G4 CPU 34 Ьа сума CCS XER (багац Хак арығы 
——— imu DEARLI | Atcha 
era 


Fx PRO 
Feic РЫ) tor noes orti 605 han mm 


Ptr PO : 
(05 yam M спота руга (non paai KYS-PRIRG, 
ШЕ jy vm ТЇ? COLOR wiih graphes 15 paper 


evum 48K Plus 


Vare nian Taly 1805 200 ces ығы МАЯ YE 


WORD PROCESSING PRINTERS 
МЕСТО 75 chwi umbe, se a only МАҒ 2715 

m—MráÓ À n —À 
Api ame RAM 


ECITO «364 5 joco? рата (ly NEC-77XI 
RECISIO нж 15 BEC 3510 
Dutra OR Id? 25 cos senat 06, АРС 
Ота» A 83 сз мем DHK -GIO 
Бен Corona FP. | төну whetl ёзгани! ӨГМІРІР 
Sras Cana IP-t бшу wheel seria SEM TIPPS 
Bree RRt dirty mhet! prre рд тне BTRH-HRITP 
елген НӘН ағаш i^m face ВТН HAES 
Diat/o өл) ІМ ху appie pa жп Cni 
анаи F10 serat PF 10S Аран CA de o OR MB d 
| бен FID аве PRO-FMP 
ХІТЕМ 
Lite 8) Megat ta Ge 
Tee ВАМ rd ápa 41 
RANA SYSTEMS 
Жүгін aid om за . 
ASS t pid on & ve with t e 
CALIFORNIA COMPUTER SYSTEMS 
Азуусу рле Sep tuc 
Canter Parte кімің 


Apts Phair * eli o 


безіп 1123 green posgrao: 12 80190 roh vat {Н-2131 1:50} 
$8800 
Ceyn Пат Шан ғаға ым 
YA Bon (Prom M guir 


SWC 17k yeer рер t$ Мал) comam үр BMC- S24 
Саз Clore Med 


BUC ЕҢ green phoszear АРМ "«gh гет on BUC- Eh 
б OPTICAL RECOGNITION EQUIPMENT 


NEC 101201 ете ciat phoe 18 M* 7 compo! s cen NEC JB 170! 
ы Promene іп! Angle 


HEC 81750 green pagg commerce grade copa EÉC-1260 
Motzeola 27 open "әле гаће campan video MO! 5673 

MOUNTAIN COMPUTERS, INC. 
CPS Muthtuacton Car? 
[Doch асырады 


Мы 277 Coe late bà reip дс ез herz siat EL рот MOT Bii? cts 710 
M. 3 open hyeme ойын Pri p qox à poat Lupoly CON Burt CCS 77 
S. pertgh rr SUAR 
Бот Рқа mite try board Ite 


in 4 57% 
тысын CCS n 
Mom Wi der wif Eprom yorset 
pi Core ester 


CC TUA 
X 5 беттш Сат я #5Н 
MICRO SOFT 
ocean / А СРЦ ard 
Verear Tek RAM cate 
VISTA 
Үні 4 iw | 
vnu y 
Woe So ina ф vr conirabe 
FOURTH DIMENSION gi re gpt таг «shi Ф элт b 


Supe 2011.2 Beran Lge т aR аға A aa Ре» ғ, 
SORRENTO VALLEY ASSOC "s м» а т ағат z Ша аға arni PF 18 теге 
„|ы MAI oa nue p "-* gs, 


Br^ew t 
Onse sided ptt e ^ ATIE pastélivi « ta snc & 


Derat: "$ 04 1^, 


ADVANCED BUSINESS TECH at, 
DILET REMIT T 


PORTS 
Қаза Lorie f ge lan ЭСА 
pers 


FLOPPY DISK CONTROLLERS 


Сайтты acoger 4 gert urat tuu. 
Loewe 7 жар 225 
Ciara Computer 4 ot par ofa 


“а а тс... 


SPECIAL FUNCTION BOARDS 
MAO Df am torar t VE HT 


ADD A 


et ccm. 
аныз 


cat secs 


CPM OPERATING SYSTEM 
QAI ee) Chl P243 Оу Ow B h4 


Шта 
[л у ты йл BB ka gt ест пг 


АГ. AP 
APL- ASKI 


өту KM 
APL -OSK? СЕ" (TWR Geert БРЫ Шы peilen ad^ 


Nub tunt 


HARD DISK CONTROLLER 
(кал у Ч "arg бїз core 
Deme Dna 7E Pur бл тула 
Vree Әуе (Фет ім 

Қала 508 
Woman ыз VOD VES qus Ъ VD 


EPROM BOARDS 
Акыл si her Raum 50 
$21 Speen eb Pure 
ЯЛЫ Phone py a^ эр) 770 
Bete neers EX Lorem 7150 prey 


358986643255 
599888885888 


~~ whe 


Lotta бетте 00 12.29 тағы Dar 
lacus 20 17 ы клм, Woran 
Grego Sashes 0067] ме? 


балқы ty thee tego? eda Cv 
0511 ет ctp 

Mares атча board aft Мз? probe 

ы «і Core hous cones 0 cam 

лагер Dog tiu 50799 тер? 

1.9 Tartes 9c € OED E DUCTUS 
eue 

Arter (extremes Бой arsa pris Sugg 

After Ste ery Сағы arpe achte 


Tin fia 
119-164 


тый dm 


RAN-APL 1 
RAN 49172 


tr moniter Ста 
tolot mandor 
€ AMD. №0 
antar АМО. Кр) 
* єрїш AGB АШ Xr 


Direct Connect 


5455522 
SESBBHSE 


MIN ASA 


USE SFTCRD 


MSF TRA U DISPLAYED ASCII OUTPUT 


MAND TEST DOCUMENT 
4013015L-001 REV. А 


VSS: д0 
Ұ5А 41520 
MCI CNTRL 


гүн Степу eh кее B әзіз HYS-CHRZTZ 

Neverde Car сол conect КОЧ C4] 

tp, ee D C33 donet? сөлесі ni handset hv-OCAT 

Мого 202 Aylocat Bru Pu ” 217 

trainee Ate Cal ПО ONE AU 

һуты 101? ёл re connect 2. 264tted LIS- OR P 

Ley prial VER РЈ deect ғам auta avian UDS vr P) 

Levert ДО днес! correct 1200 houd hurt бузма О-ДА Р 

Wnrrtrsal PLAP ea te connec) 3200 Dad iu беріг UOSAN. 
Ммь | diet? cofee? milf Errat cabe 561-МК! 


EDN SPREFY әктен |ү saved Ы œ өтдідірг 


tol ce rex нт 
БТА 221 
құл 222 
Sv 273 


usnenkely арыма wales 


atn 141 а quist This rea vr 
Ee. bd 


ABT Тун á 


TOLL FREE ORDER LINE 


($00) 421-5041 


TECHNICAL & CALIFORNIA 


213679-9001 


All merchandjap sold by California Digital is premium grade. 
Shipping: First five pounds 53,00, Enach additional $.50. 

Foreign orders; 10% shipping, Excess will be refunded, 
California residents add 615 saler (ах, COD's discouraged. 
Open accounts extended to state supported educational inatitullona 
and companies with à “strong Dun L Bradstrert, 

Warehouse: 15608 Inglewood Blvd, Visitors by appointment. 


XOR Z-80 CPU $255.00 мы 
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CP/M*. ы 
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Less Drives and CP/M* 1350.00 4 Layer Construction 
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All of the above include Drive Mount Plate Plus AC and DC Cables. Same 


assembly required. 
"CP/M із а Trademark of (lala! Research 
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è 2 Serial Ports Charcoal Case Б Ау m $15.00 AC/DC Drive Gable Set for 2 Drives 
50-19,200 Baud © Includes СРАМ = {Offers ends бері 30. 19821 Dimensions 6" x 10" x 18" — Shipping Weight 25 Ibs. 


ж DUAL DRIVE SUBSYSTEMS ж 
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for MINI 5" or WINCHESTER 5" 
*t5V @ 4А € +12V @ ЗА е —5V @ 1А 


VERTICAL Assembled and Tested $149.50 

Cabinet Only 59.50 
Assembled andTested $ 235.00 *Cabinet Only Special! 8 69.50 With 2 SA 400 Shugart 595.00 
With 2 801R Shugart 975.00 With 2 QUME DT8 1195.00 With 2 SA 450 Shugart 850.00 
With 2 851R Shugart 1225.00 With 4 Tandon TM848-1 1995.00 With 2 SA 460 Shugart 950.00 


UNIVERSAL | DISK DRIVE | S-100 
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d oc ee | Fantastic bargain for our 
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+5V Q ЗА m E 48V € 30A per pkg of 10! 
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• 20656 64K 11 EDISON DRIVE ж NEW LENOX ж ILLINOIS 60451 

аа ^^” CALL TOLL FREE: 1-800-435-9357 ж MONDAY thru SATURDAY 


(ILLINOIS RESIDENTS CALL: 815-485-4002) ж 8:00 a.m. to 6:30 p.m. 


TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge for Non-Defective, Returned Merchandise. 

Prices subject to change without notice. 


FEATURES! 
TERMINAL G- 1 00-8 
* Feather Touch Capacitance Keyboard INCLUDING CP/M 2.2* 
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* CCS Apple Boards 
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Tested and Assembled 
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*FEATURES* 


* DMA Disk Controller 

* 2-Real Time Clocks 

* 2-Serial/1-Parallel Port 

* Hardware Vectored Interupts 

* Supports C/PM, M/PM, OASIS 
***Comes with C/IPM*** 

only-$2,100.00 
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PWSZITOTF nw . . .. 9412585 өз. 


тё 
uffin® Fan 

е 105сбт tree аҥ delivery 
«460° sq. » 150" depth 

© 10 yia. соті, duty at 20°C 

* Impedance protected, 

omblents to 70°C 
e 115y Шуан; аш Wt 17 сә. 
MU2A1-U саа - 5 7.95 on. 
MU2A1-N нге x . $1295 ea. 


% Pring ыш! — COMPUTER GRADE CAPACITORS = Pria вши 


The 76610 АБС! Kaytoard Kit can be inter(aced into 
тыл ry computar ушн. The vit сотын cornalete 
with an (љамеи grace heyboard тином анто 
(@2-keysl, (C's, socket, connector, aictrenc coOmpp- 
munis acd в Goublesided printed wiring baara. The 
keyboard атое fequires +5 @ 1580m4 and -12У 
Ф 10 mA for operstian, Features 60 heave деседі the 
726 characters, upper and lowe: case ASCI) вет Fully 
butara. Two uper-deling keya Srovitted for cusipm 


SORENSEN Regulated Power Supplies 
Soreneen's open construction (SOC) power supplies ars seriet- | 


—Ó Cag nur nendum ds е chac- taguiated solkisliste sysiems, designed to provide reg. DC 1 »4 з wit тты 
ere, та à nini encodar read-only maty voltages al 6 levels (2-28 wrange). These units are open-framed 250 1м 135] іе 59 135 | Ped МІНІ 4500 10 5 
«hip, Outputs directiy comostibia with TTL/DTL 550 200 fas! 5,560 [з can] 21408 15 195 [| 45,006 4 

MOE (agis тіікук Mer) Inticfecia wi a Ubpin dis a on sturdy black anodized aluminum for excellent mounting. (M a | aie wild] Hg d (6| Se NOR 
18-ріт кин connector. Sire, 35 7H к 14 v и BUD МАТ и TIUTOATIATAC эм 6 М0: Law, Rar + dorm. be P marem du 0 155 25 Му тма ы 015 22408. 73%) 55013585 

(Аңағ aisembied Май Тойлап айша vendimus. АЗ саднаа and ийыш copped тй mdp | {300 1 10000 313 Бу 3408 1€ 135 [ 4.006 m o n 
| JEGIO/DTE-AK d biruna sor) ...$124.95 ATED tow rw tanto шсш гы ыр реле ИӘ me тим Wil ner B Gas] Dim 178 
eimi Poli PP ni SB o cma odd, ШЕ Ш Р. Ж. Pd Д - . - . . 
іе 100 2393| 123,090. 10 195 | 2039 18 1%5| 30.009 17 б 
J (Қау Meybosrd, PC Board, 1308 33 192112008 31 243 | 31348 13 434 | меті іні 
It & componant [no сазе}. . 1900 5 19| gne cB cA | «nitum dum 
K62 they Keyboard інауболға anty} 25 34.85 3409 15 1010000 те 233 ! ги 10 (93 теме C6 EB 
в 
ОТЕ-АК z ‚ » < 49 85 340 өзе Cath [ТО DIALA ЕД LES Ау ABLE 
[сам ому = та") EI BD SALE! Just deduct 50% of price listed abore! 
— 9 tive 12V DC rd Kit js Wart Tay 
JEONG ASCII KEYBOARD KIT suu EIE JOYSTICKS 
—— Gene узе 4v DC + $9.06 та таайын 


J8-5K Taper Pots $5.25 


a LL IL ML 


JE215 Adjustable Dual Power Supply 


a C Tapar Pota $4.05 
Сапега Description: The ЈЕ215 у з Dua! Power іл 1505 Linear 
Supply with independent adjustable pontive and nega- 1 a Мерке мп 
tive output voltages. A saparate adjustment for aach SM Seriea power supplies include rscilfying, filtering, Jwc-4g "UK (2) Video Can- 
6! the шр prowdes the user unlimited applications regulating. overioad Overvolta functions. Ycu JEGA Peturi) troller іп Case $4.95 


плс connect tha ра Por appropriata secondary 
tranalormart tap and bolt the unii to a henalaink. 

Bot лт: ИШ. 17% het а change Таш 10% m + ТИФ іші тайын (DID, 189 Ww a 0-1 
fond айлар (utis bolum БҮ mapas ізіне P pia) OUTPUT PPL ted ІШІ Jey PP 
қанд. ha) К.У agmen. ӨЙҮП CRARACTERGUTICE. йрй мие аео AL meget Оған mripat 
ағын 11% ін E EB rj 


for 1C current voltage requirameni. The supply can 
also be used as a general sil-purpose variable power 


bupply. FEATURES 
* Астара raguisisd power supplies, 
, oon and meg T.2wOC to 15vV0C 
СУ. -.. t Rowa? Output [anch sunpiy) 
= 5VDC i» 800mA, О ОС P 760mA, 
I2VOC# БОт А, and 
Быр @ 1785mA. 


UV-EPROM Eraser 
| ~~ | 


BN 


----ч- жаши 


КЕТ INAL ЗА п Ct 10097009 Їй ar: NAM 


Euin safety jock ta рети UY exposure. Сатқан — only 


ымын» 
: . 800452707 к £07. Campirie with holding tray fer B chaps. 
JE215 Adj. Dual Power Suppiy Kit {as shown) . . $24.95 1 UVS-11EL Replacement Bulb ......*16.95 
IPecture not shown but tumular іп conptirection ro above) 


JE200 Rag. Power Supply Кі (9УОС. Татр). « $14.98 т: ЅНІРМ ENT IN 24 HOURS x DE-4 uv-eprom Eraser ....579.95 
JE210 Var. Рет, Sply. Kit, $-15VDC, то 1.5amp.. $19.95 
6:00 AM in 6:00 PM (PST) Мовівк DC/DC Converter 


HP-Display Sale-National =. 5 == үл Ми. 


ЫЫ EIL LM Эле Call: (415) 592-8097 ^" нй iei 


JUMPER AND CABLE ASSEMBLIES 
STANDARD DIP JUMPERS 


Size: 3: 1/27wc БАЛЕТІ к 27 


5 P ERES "тзв мо П таз” [ | лаве томас "iral ike ft Time Ae i des HOM [1 Chip — 37 Minutes 
© Hatt nk regulator cooling ха 1 isa ET VAC TEAM CT лала | 
è LEO "on" indicator tl NEIN T Д PM-HNMAC ЧАС ВА e CT 2атіат rs a 4 nm | Ernpas 2708, 2718, 27541. ТТЫ, 2518, 2512. 2444, Erodes up to 8 сыра 
a Printed Board Conatruction TX be 15A 1 ".2OVAC 7 ANVAC OA "ОТ  280«473)4 1018 ы ым within $1 тайына (1 chip I^ 37 тығы Mn). fuel Laird Cond Lent ил patara 
* 120V AC input CEDE | ЕГЕН MERNE | жоталы! [soam |f өле), | ЧОМО. of өне inch Special кезіксе бен oam line Ошла ма sist 


ШАР 77 ЖЕ Д 1 MYAC НА e TO “pid. foes “іна там 
NT pe 


Wall Transformers 
AC and DC Typos 


ЖА ратар мі кет gees ат coop. m rey deir r 

га "uar ees ELA maleada м 

^m ғ ТЕ p free | к= 7 Our 

бла АНЫП | ie олына э} | RID on АЁ 250 ае) ДЫ, 12VAC РТА 13.95 

H + ( Ee 

әні |шы |4 ты zr] -- w AC 1000 HYACiemp 2.2 MM 

пызы ЖаШ! 34 ырен Uu bn ПТУ STAC +41.7 

тё} Daimh 1% seated D" PT al MTyMOMr ВЛҰАПГ25 emp $2.94 or 214.05 

рғы BIA кд ж ME tai uy m э Dc ке T20M AUD E EVDC фот % И = 2323 
| фт ЗП |ы чи 07 ë cmm amr, às ЇН уал apc Chews fro» DM PIE EHE TU $0.36 

ones кат ін веја m P TU EE олын ia muli AA AEN Мін Cui foy. безер ~ 4 насар 

01 (i; сл | om — ^ —QÀ SIADARDCAMIS ./— .— DC1mo XI MGHE Н 3296 oc SA 94 

ILIUM LISSE EEUU | M a зм Рап №. Cani rnc Pm | 

oes | асан |М шшш» жо аы юма ама lowe фай MOTOROLA AMIFM Stereo 

олда ягни М мы W эт ышы 4 ьа to тоба Push Button Саг Radio 

оле: 1м ы P MEL. I NE s ia Cie a a ten ony 1925 2n. 

—— — TD — rJ m Cees dim 0902577 DENS ТРА 


ыма ажын M m” МГ ып 
зат м 


4 tent 2 042585 


Spec 5heats — 25€ each 


California Residents Add Gir % Saias Ta 


Sand 88e Postage lor your 
Postage -- Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOQ 
Send S.A.S.E. tor Monthly Sale m Prices Subject to Change 


FEATURES: теме! hi Эт hones. өлен 
balanca A od 4-2”; ыс sound. 
tional black s soft ca case А shoukier qme. —- 


FOR VOLKEXWAEH SCHEOCCD, AARET, AUCI 5020 АМО ҒОЛ 
beatis тикен жайылғаны. cac be ised ің my 

hp over үте tmm жт emet dm me s | 

Па: дәр} АЙ rabies À fanda for Pokan. lect эй rrira = 

for sa vy inatafation. Cutout Dirt 7^W à tH к EL. 


Model 5SVW3901 ........ $49.95 


811660 cur 


1355 SHOREWAY ROAD, EDU СА 84002 
PHONE ORDERS WELCOME -- (415) 592-8097 


“Model 2830. ...........$29.95 


Circle 252 on Inquiry card. BYTE September 1982 591 


Build a Better Computer 


Save Over 5800.00 оп a Powerful Board Set 


Full IEEE 696 S-100 signal compliance, 4 MHz Z-80A CPU, extended addressing, 64K of high-speed low-power 
static RAM, two RS-232 asynchronous serial 1/0 ports, three parallel 1/0 ports, software programmable timer, 
double density disk controller, CP/M 2.2, system monitor/bios/boot firmware in ROM, complete manual set. This 
special package contains SSM Microcomputer's CB-2, 1/O-5, MB64, and Jade Computer's Double-D boards. All 
necessary firmware and software is included. 


The manufacturer's list price on this package is over 2100.9 ............ Jade's Package Price only *1195.09 


JADE Computer 
Double-D 


Our Best Selling Disk Controller 


e IEEE 696 5-100 bus 

e Reads and writes single or double density 

e Density is soltware selectable 

e CP/M 2.2 compatible in single or double density 


ө Controls up to four SY,” or B", single 
or double-sided drives 


Ф Single or double-sided drives may be mixed 
in the same system 


ө On-board 2-80А to assure reliable operation 


€ EIA level serial printer interface on board, 
baud rates to 9600 (perfect lor despooling 
operations) 


e 2K of RAM on-board 

€ Uses ІВМ standard formats 

ө Designed to meet IEEE signal disciplines 

e Works with 8080, 8085. and Z-80 CPU's 

e Software programmable head stepping rates 


@ 4-layer PC board with internal power and 
ground planes provides very stable, 
low-noise operation. 


The Jade Double-D is the state-of-the-art for double 
density disk controllers boards. The on-board Z- 
80A runs simultaneously with and transparent to the 
5-100 bus. All critical timing is handled on-board, 
data transfers are fuily buffered by sector in the on- 
board memory, two levels of interrupts are 
implemented on the Z-80A, and a wait state 
generator is used to synchronize the on-board 
processor to the disk transfer rate. The host system 
need only transfer commands and data through a 
block of on-board static memory, which can be 
accessed from the bus. This architecture provides a 
high degree of timing independence from the host 
system and extremely fast data transfer rates. Also. 
since the disk controller program is contained inthe 
on-board RAM, the Double-D's operational 
characteristics are redefinable at any time during 
system operation. 

The Doub!e-O's speed, versatility, and reliability are 
unsurpassed by any other S-100 disk controlier 
available on the market today. 


The Double-D is completely and professionally 
documented with both a hardware and software 
manual. The board is available assembled and 
tested, as a kit, or as a bare board (the software 
manual is not included with the bare board). We 
suggest you order the Double-D as an assembled 
and tested unit unless you are an experienced kit 
builder. 


fOD-1200B Bare board ........ —— SOROS 
fOD-1200K Kit ....... O—— t6 
100-1200А A & T for 8" 

SFC-58001200E DD boot PROM 

SFC-59002001F CP/M 2.2 for DD ........ $99.95 


SSM Microcomputer 
CB-2 


Powerful 2-80А S-100 CPU 


e 2-80А CPU board 
e IEEE 696 5-100 signats 
ө 2 or 4 MHz switch selectable 
@ Provision for on-board EPROM or RAM. 2716, 
2732, or HM6116 
Dip switch addressing on any 2K or 4K boundry 
One wait state added 
Extended addressing 
Power on/reset firmware jump 
Run/stop and single step Switches 
Jumper selectable MWRITE signal 
АН lines buffered 


The CB-2 Z-80A CPU board opertass at 2 or 4 MHz 
by DIP switch selection and includes two sockets 
for 2716 or 2732 EPROMs or HM6116 2K RAM chips. 
Memory sockets can be disabled. Separate 
run/stop and single step switches allow system 
evaluation without the use of a front panel. 


The CB-2 also features MWRITE for use with or 
without a front panel, firmware vector jump, and an 
output port to control 8 extended addressing lines 
allowing use of more than 65K of memory. 

CPU-30300K Ait with manual .......... $229.85 
CPU-30300A A & T with manua! $274.95 


SSM Microcomputer 
І/О-5 
2 Serial, 3 Parallel, 58-100 1/0 


€ IEEE 696 S-100 signal discipline 

e Two RS-232 asynchronous serial ports 

e Three parallel ports 

ө Independent serial baud rates from 110 to 
18,200 

ө Software-progammabie timer for real-time or 
multi-user applications. 


The 1/О-5 is the latest in a long line of S-100 
interface boards from SSM. The І/О-5 is a two 
serial, three parallef port interface board. Тһе 
parallel ports provide a total of 32 bits, supporting 
various 1/O configurations such as а 16-bit software 
programmable bi-directional interface and two B-bit 
interfaces. Опе B-bit interface supports direct 
connection to Centronics compatible printers. The 
other provides §-bits of parallel input for such 
devices as keyboards. 


Not only does the 1/О-5 give you five (5) interfaces 
on one board bul it also has a software- 
programmable timer for even greater versatility. 


101-1015А А 5 Т г. ,лтбтвовеоееоееттеоеот $269.95 
Circle 250 on inquiry card 


SSM Microcomputer 
8 or 16 Bit 64K Static RAM Board 


ө Meets IEEE 696/S-100 standards 
e Configured as two 32K byte blocks 
Ф Operates without wait states up to 6 MHz with | 
&-bit processor, and up to 12 MHz with 
16-bit processor 
€ Up to ӘК of 2716 EPROMS can be substituted | 
for RAM 
@ Provision for battery backup 
€ Extremely low power consumption 
€ Less than 35 ma in stand-by mode 
ө Сап be used with Cromemco, North Siar, 
Veclor Graphics, Dynabyle, and others 
ә Can be used to support multi-user applications 
@ 24-bit extended addressing 
€ Memory can be disabled in 2K increments 
e Supports IO port switching of eight banks of 
64K bytes each to extend memory of 8-bit 
System to 512K bytes 
@ LEDs indicate which 32K bank is in use. 
SSM's МВ64 is а fast, reliable, low-cost 64K static 
memory board for your S-100 computer. It uses 
state-of-the-art RAM technology to bring you the 
highest quality avaiable. It's low power RAM 
generates less heat to give you RAM wilh increased 
product life, which in turn gives you better overall 
system reliability. 


MEM-64300A A&T ........... ........ 9899.95 


SSM Microcomputer 
І/О-8 


Eight Serial I/O Ports 


e Support for multi-user applications 
@ IEEE 696 and S-100 compatible 


@ LED indicators monitor send/receive activity on 
each port 

ө Crystal controlled, individually progammabie 
baud rates on each serial port ranging from 
110 to 19,200 baud 


e interrupt circuitry provides a variety of interrupt 
modes 


e Timer function provides master interrupt for real 
time applications 


SSM's !/O-8 is state-of-the-art interface technology 
that gives you eight (B) software programmable 
serial ports on just one board, minimizing the 
number of boards required for higher performance 
and multi-user systems. And, if & ports aren't 
enough, you can use multiple I/O-8's within a single 
system. This is real Port Power! 


101-1018А дат теәе-езегвеетееееттоәгагов 5469.95 


Printer & Disk Drive Sale 


Printers on Sale 


NEW EPSONS with GRAFTRAX-plus 


МХ-80 with GRAFTRAX-piue 80/132 column, 80 CPS, 
adjustable pin feed, paralle! interlace 
PRM-28080 MX-80 w/GRAFTRAX-plus ..... 


rrene $449.95 


МХ-ВОҒТ with GRAFTRAX-piue same as МХ-80 with 
friction feed and pin feed 
PRM-28082 МХ-ВОҒТ w/GRAFTRAX-plus ....... $539.95 


MX-100 with GRAFTRAX-plug 1221232 column, 
correspondence quality, up to 15" paper, friction lesd 4 
adjustablo ріп feed, 18 x 18 dot matrix, 80 CPS. 


PAM-28100 MX-100 w/GRAFTRAX-plus ........ $729.95 
PRHA-27084 Serial intarface ...................... $54.95 
PRA-2708B бега! іні! А 2K buffer ............... $90.95 


PRA-27031 Appla card 446342 b*À3 + иет, + FFnHe $39.95 


PRA-27082 Apple cable ......................... 919.95 
PRA-27086 IEEE 488 card ...... sesso ers 059.95 
PRA-27087 ТА5-Б0 cable ............. 4е.х..лл.. DIS 
РНА-27097 GRAFTRAX-pius BO .............,... 259.95 
PRA-27197 GRAFTAAX-pius 100.. .............. $84.85 
РНА-27090 МХ-80, FT print head ........... wears %44,85 


РНА-27190 
РНА-27063 
PRA-27101 


MX-100 print haad anette tee wit "na $49.95 
МХ-80 ribbon Carl. .................. $1385 
MX-100 ribbon only ........... РИНО $9.95 


BETTER THAN EPSON! - Okidata 


Microlina 82А 80/132 column, 120 CPS. 9 x 9 do! matrix, 
friction feed, pin lead, adjustaiNe tractor (ead ropbional), 
bandies 4 part forms up ta 9.5" wide, rear & bottom fead, 
paper fear bar, 100% duty cycie/200, 000,000 charactar print 
hend, bi-directional/logic seeking. both seria! 8 pareitel 
Inlerfacas Included, front pane! switch & program control of 
10 differant form lengihs, uses imexpensiva spool type 
M ribbons, double width & condensed characters, true lower 
casa dascenders 6 graphics 
PRM-43082 Friction & ріп ЖЕБЕ ‚зылуы ЕЕ газ $479.95 


Microline 83A 132/232 column, 120 CPS, forms up чо 15° 
wide, removable iracior, plus ali the features of (һе 824, 
PRM-43083 with FREE tractor ......... ЕРГЕ $699.95 


Microline 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics bui in, plus all the features of the ӨЗА. 


PRM-43084 Cantronics parallel ,............... $1099.95 
PRM-43085 Seria! with 2K Oufler .............. $1149.95 
| PRA-27081 Apple card .......................... 559.85 
PRA-27082 Apple cable ..................... $19.95 
РНА-27087 TRS-80 cable ....................... $24.95 
PRA-43081 2K hi speed saris! card ....... — I a $99.95 
РНА-42082 Hi-raa graphics ROMs 82A ........... $49.95 
PRA-43083 Hi-graphics ROMs BJA .............. $49.95 
РЯА-43088 Tractor option for 82A ,.............. $49.95 
PRA-43080 Extra ribbons pkg. 042 ............... $9.95 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi-resolution graphics, 
correspondence qualily printing, bi-directional Tractor & 
friction feed. 
МЕС-8023А 8023 paralla’ erro, 2489.95 
NEC-B023-01 8023 ribbon ........ PR 2... 811,88 


-нЧмЧ4ет.ә.»... 


ТР-1 LETTER QUALITY - SCM 
12 CPS daisy whee printar from Smith Corana. 
| PRD-45101 Cantronics parallel ................. $048.95 
PRD-45102 RS-232C serit! ..................... 8848.95 


LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directiona! printing, semi-automatic paper loader (пота 
sheet or fan fold), 10/12/15 pitch, up to 18" paper, built-in 
nome suppression cover. 

PRO-11001 Centronics parallel ................. 5899.95 
PRD-11002 Я5-232С saria! model .............. $988.95 
PRA-11000 Tractor Option ................ -.-., $189.95 


STARWRITER F-10 - C. Itoh 
New 40 CPS daisy wheel printer with full 157 carriage, uses 
standard Diablo print wheels and ribbons, both parallse! and 
serial interfaces Included. 
PRD-22010 Starweritor F-1Q .............. 


4.4». $1495.95 


PRINTER PALS - F.M.J. Inc. 
Dask lop printer sland and continuous form paper haldar. 
PRA-99080 for MX-80, MX-BOFT, Oki B2A, NEC .. $29.95 
PRA-99100 for MX-TOO, Oki 834 & G4 ....... 27... 834,95 
PRA-99700 for ilter ашау printers |,,,.,,,..... $49.95 


51/," Disk Drives 


Tandon ТМ100-1 = single-sided doub!s-dansity 48 ТР! 
МЕМ-551001.,............ 5219.95 es 2 for $199.95 ea 


Shugart SA400L — singla-sidad double-density 40 track 
MSM-104006 ee. 8034.05 ea 2 for $224.95 ев 


Shugart SA455  nail-size double-sided 4B ҮР! 
MSM-104550 ............. $348.85 ea 2 lor $329.85 ea 


Shugart SA465 — nail-size doula-sided 96 ТР! 
MSM-104650 .,,.........., $399 95 ea 2 for $379.95 ea 


Tandon TM100-2 double-sided doubla-dansity 48 ТР! 
MSM-551002 ......... -.. $294.95 ea 2 for $269.95 ea 


Shugart 54450 double-sided doubla-dansity 35 track 


rrepa 


MSM-104500 ............. 9349 95 ea 2 for $329.95 ea 
Tandon TM100-3 single-sided doubie-dansity 96 ТР! 
MSM-551003 .......... 2... 9094 95 en. 2 for $269.95 ea 


Tandon TM100-4  doubia-sidad doubie-censily 96 ТР! 
MSM-551004 ............ 559495 ев 2 for $374.95 ea 


MPI B-51 single-sided daubie-density 40 track 
MSM-155100 . $234.95 ea 2 for $224.85 ел 


MPI B-52 double-sided doubla-dansity 40 track 
MSM-155200 .............. 5344 95 en. 2 for $334.95 ea 


MP! B-91  singie-sided doubie-dansity 77 track 
MSM-155300 $369.95 ea 2 for $358.95 ез 


MPI B-92 double-sided double-dansity 77 track 
MSM-155400 ...... licia ie 5469,95 ая 2 for $455.95 ea 


һына * 4 v om Mod A à а 


врет ау ьа рәф е 


59" Cabinets with Power Supply 
END-000216 Single cab w/powar supply ses, . >, 
END-000226 Dua! cab wipower supply ... 


$69.95 
iino, 994.95 


8" Disk Drives 


Shugart SABTO — nall-size single-sided double-density 
MSF-108100 .............. 542495 ea 2 for $394.95 ea 


Shugart SA860 
MSF-108600 


Shugart SABOTR single-sided doubio-density 


hail-siza double-sided doubiB-dansity 
raso $574.95 ға 2 for $549.95 ға 


naá4á4ttedi 


М5Е-108018 ...... ...... . 5394.95 ea 2 for $338.95 ea 
Shugart SA851R double-sided doubie-density 
MSF-108518 .............. 5554.95 ea 2 їог $529.95 ea 


Tandon ТМ848-7 single-sided double-den thin-ting 
MSF-556481 .............. 5379 95 ea 2 lor $369.95 ев 


Tandon TM&848-2 doubdla-sided doubla-den thin-Iina 
MSF-55B4B2 ............. 5494.95 ea 2 lor $484.95 ва 


Quma DT-8 double-sided dauble-density 
MSF-75008D .............. 552405 ea 2 lor $498.95 ва 


Mitaubishi М2894-53 doubla-sided double-density 
MSF-289463 .............. $494 95 ва 2 for $474.95 ез 


Slemens FDD 100-8 single-sided doubta-density 
MSF-201120 a, 5384 95 ea 2 for $349.35 ea 


Dual Disk Sub-S ystems 


Disk Sub-Systems - Jade 
Handsome metal cabina! with proportionally balanced air 
fiow system, rugged dual drive power supply, power cabie 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubbar feet, all necessary hardware to mount 2-8" disk 
drives, power supply. and fan, doss no! inciuds signal cabia. 


Dual & Sub-Assembly Cabinet 
END-000420 Bars cabrnet , 


эре ье 


MSH-531010 S-700 sub-system ......... éco. $2095.00 
MSH-531020 Apple Н sub-system ......,...... $2095.00 
MSH-531030 NEC sub-system ................ . $2095.00 
MSH-S31040 Xerox sub-sysiam .............. 52095.00 
MSH-531080 TRS-BO !! sub-system ............ $2095.00 
M8H-531080 (AM PC sub-system .............. $2095.00 
MSH-531089 I Magabyto back-up ............. $699.95 


12 MEGABYTE WINCHESTER - Tandon 
5*4" hard disk drive for hi-speed mass storage. 
MSH-550603 Hare 5'4" 


Soa your computer is down. 
oserioscope, And you don't have a front panel... You're not 
atone - most computers have their occasional bad days. Bot 
wilhou! diagnostic equipment such as an oscilloscope 
fexpensiva!) or a front panel jexpensive!), if сап be very 
difficult to pinpoint the problem Even if you have an 
extender board with a superfast logic probe, you can't see 
More than one signal at a time. You're stuck, right? 

No! anymore. Jade ts proud lo olier our cost-effective 

solution fo (ha problems mentioned above: 
PROBE. 
Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathimg 
down your neck. you'll ind THE BUS PROBE speeds your 
гери ите remarkably. Jus! plugin THE BUS PROBE snd 
you'll be able го see all tha IEEE S-100 signals ia action. THE 
AUS PROBE allows you to see inpuls, outputs, memory 
reads and мтиеѕ, 
vectored interrupts, В ar 16 Іні wide data Iransfers, plus the 
three bus supply voltages 

An on-board pulse generator can provide repetitive resets, 
interrupts, of wail states, Tor Irouble shooling 


TSX-200B Bare board PERO eReEL HER рова ERT педа $59.95 
TSX-200K Kt Tere Ce eee eee ee ee ee ee RANALA V EAR $119.95 
TSX-200A AST жааз аак "аалаваавнв ы $143.95 


SFC-12251050F 55 SD 8" СРАМ .,...... 
SFC-12251053F Xerox & CP/M 
SFC-12251053M Xerox БЛ” CAM ..,,.. 
SFX-12251051M NEC 54," СРАМ . 


Afar's best selling gama for your 800 or 400 computar, 
SF1I-31 254022Е Рас Мап cartridge ГЕУ аана р 537.95 


ж» 4ч “ғкәч-ькікечяйтжтғгіжтеа)» $59.95 = 


END-000421 Саһпа! Кі... ............. ++++-. $225.00 | 
END-000431 A & T ............. —— өлше $359.95 
8" Sub-Systema - Singla Sided, Double Density 
END-000423 Kit w/2 FD100-BDs ................ $975.00 
END-000424 А & T w/2 FDi00-BDs ......... +.. $1175.00 
END-000433 Kit w/2 SA-BO1Hs ...,........,.... $999.95 


8" Sub-Systems - Double Sided, Double Density 
END-000428 Кі! w/2 DT-Bs .................... $1224.95 
END-000427 A & T wi2 DT-8s ............. ias. $1424.95 
END-000438 Xi! w/2 SA-B51RS ................ $1274.95 
END-000437 A & T w/2 SA-B51RHs ......... 


Prices тау be slightly higher at our retail locations. Piosse 
contact Ihe store in your araa for exact pricing. 


Circle 250 on inquiry card. 


+. +. + $1474.95 


12 MEGABYTE SUB-SYSTEM - DayStar 
12 Megabyte Winchestar sub-systam for moa! CP/M based 
microcomputers incíuding Apple tl, S-100, IBM PC, NEC, 
Хеғах, TAS-80 ІІ, Heath H-89, and others. 
includes interface, controler, cabine!, power supply. CP/M 
software patch, & cabies - ready to just plug in and run, А 1 
Magabyte back-up driva is also availabia. 


Hard Disk Drives 


Sub-syslem 


Әлуе .,.,.......,...... 91094.95 


Jade Bus Probe 


THE BUS PROBE - Jade 
Inexpensive $-100 Diagnostic Analyzer 


And you don't have an 


THE BUS 


instruction fetches. DMA channels, 


Пмаге 


PLANNER CALC - Target Software 
Spread sheet (what if 2) program designed wilh the user іп 
mind, user oriented (simple english) commands allow you to 
quickly master this powerful software package, supplied on 
disk for most CP/M basad systems. 
SFA-12251052M Appie I! 5'5" CPIM .......,..... 


=» дт т $49.95 
veer реара е о Tee 548.85 
жжккайша- $49.95 
е4ғеже-чтрОоЯЯ Же $49.95 


Pac Man 


PAC MAN - Atari 


Place Orders Toll Free 
Continental U.S. Inside California 


800-421-5500 800-262-1710 


For Technical inquires or Custamer Service сай: 


213-973-7707 


«J.A. ESE: 


Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 90250 


TERMS of SALE: Cash, checks, credit carda, nr 
Purchase Orders from qualified Arme and institutions. 
Minimum Order $15.00. California residents add 6% 
tnx. Minimum hippie Ж handling charge $3.00. 


Pricing & availability subject to change z 


Disk Drive for Apple 5319.95 


Diskettes 


PREMIUM DISKETTES - Jade 


We proudily pul our name on these high quality disketias - 


5'4" Diskettes, Box af Ten 
MMO-5110103 SS. SD. 015 кет 
MMD-51331003 55 SD. 105 
MMD-5111603 55. 50. 165 
MMD-5120103 55, 00, 015 .... 
MMD-5121003 55, 00,010 .. 
MMO-5121603 SS, DD, 188 


. . $29.00 
. 829. 
... $29.00 
... $31.00 
1.. 531.00 

$31.00 


8" Diskelles. Box of Ten 
MMD-8110103 SS. SD, 015 .. sa a 
MMD-6120103 55, DD, 015 .... .... 
MMD-6220103 DS, DD, 015 .... 


... 531,00 
$39.00 
. $48.00 


BARGAIN DISKETTES 
MMD-5110105 5'," 55, DD. 015 
MMD-5220108 5%" 05, OD. 015 ,. .., .,. 
MMD-8110105 87 85, SD, 075 a spase .... 
MMD-8120105 à" 55. 00, 015 
MMD-8220105 8" 55, DD. 015 


$19.95 

‚ +++ $32.95 
... $24.95 
.. $32.05 

‚ $35.95 


*edod ttam c 


Фежектчеттетте 


Video Monitors 


HI-RES 12" GREEN - Zenith 
T5 MHz bandwrüh 700 tinesiinch, P3! green phospho. 
swilchabie 40 or 80 columrs, small, ight-weight & portabla 
VDM-201201 List price $169.95 .,..,...,,...... 8129.85 


12" GREEN SCREEN - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio. 
VDM-561200 List price $288 95 ................ $199.95 


12" COLOR MONITOR - NEC 

High resolution coor monitor with audio. 
VDC-651212 Cofor manor. .................... 
NEC-1202D AGE color monitor 


13" COLOR MONITORS - BMC 
18 Мн; RGB 4 composite video color monitors 
VDC-421320 t3" RGB Color ...... ....... .... $329.95 
VDC-421310 73" Composita video o. $299.95 
МОХ-420090 HGB card for Apple ..,......... $149.95 


COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-BD130 I3" Colori .. «ov. $378.95 
ҰрС-801320 !3" Color И............. „ « аач 9894.95 
ІОУ-2300А DVM board lor Apple. .. . .. .. $199.95 


AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compac! video monitors 
VDM-751210 12" Amber phosphor v,e ... 
VDM-751220 12" Green phosphor ..... 
VOM-750910 9" Ambar phosphor ..,....... 
VOM-750920 8” Grean phosphor . 


SIGNALMAN - Anchor 
Oveci-connect gulomalic answer'onginare selection, 300 
Baud full duplex, Bett 103, includes R5-232 cable 
(ОМ-5600А Signalman ... ..................... 998.50 


SMARTMODEM - Hayes 

Sophisticated diréct-Coninact auto-answer/auta-dial 
modem, touch-tone or pulse dialing. RS-232C interface, 
| programmable 

1OM-S400A Smartmodem ...... 

ОК-1500А Hayes Chronograph .............. аф 
1OM-2010A Micromodgm f] .................... 0328.95 
IOM-1100A A^ó6cromodgm roc 5368.95 


ULTRA-VIOLET EPROM ERASERS 
inexpensive erasers Jor industry or home 
XME-3100A Spaectronics w/o timer ..,........... $59.50 
XME-3101A Spectranics with imer .............. $84.50 

ХМЕ-3200А Economy model ............. 


Single User S ystem 


THREE BOARD SET - SD Systems 

4 МН: 2-ВОА CPU, БАК RAM (ophional 255K), serial ГО port, 
parallel O port, double density disk controller, CP/M 2.28 
manua! sat, sysiem monitor, control & diagnoshe software. 
Includes SBC-200. 64K ExpandoRAM if, Versalioppy ft. 4 
СР:М 2.2 - ail boards are assembled А resied 

Board sel wilh 64K сї AAM . ... o> oe os 91085.00 
Board sei with 256K of RAM $1295.00" 


Apple Il Accessories 


APPLE DISK DRIVE - Fourth Dimension 
Totally Apple compatible, 143,360 bytes per drwa on DOS 
3.3, half-rack capability - reads а! Appie software, plugs 
right in to Apple controller as second driva, DOS 3.3. 3.2.1. 
Pascal, & CP/M compatible. 

MSM-123200 Add-on Apple Driva ....... sı +. 8319.95 
MSM-123100 Сотго!!ат for above .,..... . $89.95 


h 4 Ч» 


16K RAM CARD - for Apple II 
Expand your Appie li to 64K, use as language card, full 1 year 
warranty. Why spand $175.00 ? 


MEX-16700A Save over 5100.00 .,................ $59.85 


2-80 CPU CARD - for Apple Il 
Two computers іл опа, 2-80 & 6502, more than doubles the 
power and potential of your Appia, іпсішіез 2-80 CPU саға 
CP'M and complete manual sat. 


CPX-62800A АА T with solfware ....,........, $249.95 


APPLE-CAT - Novation 
Solttware selectable 1200 or 300 baud, direc! connect, aulo- 
answer.auto-disl, guxihary 3-wire ASZIZC seral port for 
prater 


IOM-5232A Save 550 gor" tt F»x Өте 4 «б bU $325.95 


8" DISK CONTROLLER - Vista 
Naw fram Vista Compuier, пре ог double Sided, single or 
double density, compahble with DOS 3.2:3,3. Pascal, 6 
CP/M 2.2. Shugar! & бите compatibla 
(OD-2700A А8Ғ........................ sa 5499.85 


2 MEGABYTES for Apple |! 

Complete package mefudes Two 8" double-density disk 
drivas, Vista doutte-densty B" dish controller, canat, 
power aupply. & cables. OOS 3.23.3. CP/M 2.2, ё Pascal 
compa!tbia. 

1 MagaByte Package Ait 
1 MegaSyle Package AST .. ......... 
2 MegaByle Package Kil .,..... 
2 MegaByle Package АЯТ — ...... .. 


44. aa а 1.0. 91495.00 
iss 91695.00 
44.24... ve 91795.00 
-.»-ы-. $1995.85 


-..-..- 


VISION 80 - Vista Computer 
BO column x 24 hne vidao card lor Appia НІ, 128 ASCH 
charactors, upper and lower casa. 9 x T0 dot matrem with 3 dal 
descenders, standard data media terminat contrat codas, 
CP'M Pascal & Fortran compatible. 50/80 Hz 
IQV-2400A Vista Vision Bo $e shake Chee hn $299.95 


CPS MULTICARD - Міп. Computer 
Three cards іл one! Heal re ciockícalandar, serial 
mieríace, 4 paraita) interlace - а! on one card. 

ОК ВА A A T ............... ............ AITO IS 


HI-RES GRAPHICS CARD - Genie 
Intelligent printer interface and contra! card altows full high 
resolution graphics and screen dumps. 
iOP-2405A Gana for Epson .... .-2.. 8119.55 
IOP-2410A Сале for Okidal8 ..........-...».». 9119.85 
IDP-2415A Gerne for МЕС/С, fth — ,... $119.95 


з инерт а 


Power Strips 


ISGBAR - GSC 

isolates & proiecis your valuable equipment from high 
voltage spikes & AC line noise, inductiva rsolated ground, 15 
amp circuit breaker, UL. stad 

EME-115103 3 socka! "wiékb&tàund d- à -kéómóébtb5t*thaànma! $39.50 
EME-115105 АШ ШШЕН аа но а Гое саше а 548.50 
EME-11510D B зоске! PRED RAN. CER n GbbBPXA hA B RETESET $54.50 
EME-11511D 5 sacke! rackmaunt ..,............. 974.50 


Single Board Computer 


SUPERQUAD - Adv. Micro Digital 
Single board, standard size 8-100 computer aystem, 4 MHz 
2-80A, single or double dansily disk controller for 54," or B" 
drives, 64K НАМ, axignded addressing. up го 4K of EPROM, 
2 вата! å 2 paralim СО ports. гелі ime interrupt cioci. CP/M 
сотппаһбіз 
СРС-30800А AST елене UR RA A 
IOX-4232A бала! LO adapter . 


.»--., 0726.95 


2-80 STARTER KIT - SD Systems 
Сөтріме 2-80 microcompuiar with НАМ, ROM, 19, 
Asyboard, dispiay, kludge ares, manual, 6 workbook. 
CPS-30100K Kit wilh workbook ............. ou» $298.95 
CPS-30100A A & T with workbook ............. $469.85 


AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumaric display, 
printer, keyboard. & insiruction manual 
СРК-50165А ІК AIM-B5 ..... 
СРК-50455А 4K AIM-B5 ...... ...... ....... 9474,05 
ӘЕК-74600006Е 8X Basic ROM $64.95 
SFK-84800Q04E 4K assamblar ROM saso ........ 543.95 
SFK-74600020E PL 55 ROM ss .. ss as asse eaa 564,95 
SFK-T4800010E Forth НОМ 
SFK-74600030E Instant Разса! 
PSxX-030A Power supply 
ENX-000002 Enclosure ........ 


w^shhadutidoncthsb5ih 


. $424.95 


ние aa y 4645444 


тт re atone четете $99.95 
»54€-$-9»2n?*YEWXUEA""u $64.55 
зав» ааз бна а $54.55 


SPECIAL PACKAGE 
4K AIM-65, BK Basic. powar supply, 4 enclosure 
Special Package Price ......... ....... ....... 5649.85 


5-100 ЕРНОМ Boards 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with software. 
МЕМ-99520К Ait with software -............ os 5189.95 | 
МЕМ-98520А А & T with Software .,,,.- ....... 5249.95 


РВ-1 - SSM Microcomputer 
2708. 2716 EPROM board with on-board programme. 
МЕМ-99510К Kit with manual ............».,... 9154.95 
MEM-98510A A & T wilh manual ............... $218.95 


EPROM BOARD - Jade 
18K or 32K uses 2708 ог 2716 EPROMs. 1K boundary, | 
MEM-16230X Kit w:o EPROMS ......... ...... 979.85 
MEM-16230A А & T w/o EPROMS .............. 9119.85 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 
Full-functian color graphics board, ир ta 8 colors, 258 x 192 
graphics, paratiat iO port, BK RAM 
І0Ұ-1870А AGT. кум 
lOV-1870C CSC ..... ....... 


MICROANGELO - Scion 
Uttra-high-resolulinn 512 x 480, 256 color or black & white $- 
100 video board 


IQV-1500A А & T 3 * vaaan 4 ғ -%4-ата $959.55 


ISO-BUS - Jade 
Sdent. sunple, and ол sale - a belter motherboard 
B Stot | x 8%”) 

MBS-061B Hare board ....... .................. 819.88 
MEBS-DEIK Жй................................. RAMS 
MBS-061À TT 
12 Siol (9347 x 854") 
MHS-121B Bare baard ...................... 229.95 
MBS-121K Kif ,........... къо ЛЛ у ааа t n 
MB5-121A Же "—— - 509.08 
га Sio! (14'4" x 88") 
МВ5-181В Para board 
MBS-181K Кл 
MBS-1B1A 


књасфаёфвьдаяарницяа ё а 


тінзіңгегғі%; wetter 


ACTIVE TERMINATOR - CompuPro 
A (нм mother's helpar. 
TSX-100A А 4 Т өс... ғтевифелтизитеттеетезй Cee ter eee $59.45 


Prices тау be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 251 on inquiry card. 


CompuPro Boards on Sale 


S-100 CPU Boards 


8086/8087 - CompuPro 
t6 Iul. B or tO мні 8086 CPU with provisions for 0087 5 
80130 


CPU-70520A 8 MHz 8085 А & T 5624.95 
CPU-70520C 8 MHz 8088 СЕС .. ..... . $764.95 
CPU-70530A with 8087 A & T noan se o $1224.95 
CPU-70530C wih 8087 CSC . $1455.95 


8085/8086 - CompuPro 
Both 8 & 16 tit CPUs standard 8 w? S-100 bus, up tod MHr 
accasses 16 Megabytes of memory 


CPU-20510AÀ 6 MHzA&RT . .. .. $398.95 
CPU-20510C 68 мні CSC 8 $497.95 
CPU-Z - CompuPro 
2 4 MHz 2804 CPU, 24 bi — 
CPU-30500A 2 4 MHz AST a $279.95 
CPU-30500C 3 5 MHz CSC 2% i 5374,95 


SBC-200 - SD Systems 
4 MHr Z-60A COU with senal & paraliet LO, TK НАМ, BK 
ROM space. monitor PROM included 


CPC-30200A АЯТ. ' ... $399.95 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU board with serial 1:0, 
accomogates 2700. 2715, ar 2732 EPROM. baud rates from 
75 to 9600 


CPU-30201B Bare board wimanval . $35.00 
CPU-30201K КІ! wrlh manua! TR $149.95 
CPU-30210A АЯТ erh manual , sae $199.95 


CB-2 - SSM Microcomputer 
2 ór 4 MHz 2-80 CPU hoard with provision for up to BK of 
НОМ of 4K of RAM on board, extended addressing, IEEE S- 
100 front pane! compalibie. 
| CPU-30300K X! wrth manua! 


; . $229.95 
CPU-30300A AST with manua! " 


$274.95 


2810 Z-80 CPU - C.C.S. 
20r 4 MHZ 7-80 CPU with serial t O port & on-board monitor 
PROM front рата! compatrtbie 


CPU-3040DA А 4 T with РАСМ ‚ c + $289.95 


2820 2-80 ОМА CPU - C.C.S. 
4 MHz 27-80 CPU board with 2 sarim i О poris 6 Cantronics 
рағайа! { Оу port, separate data & status ports. OMA daisy 
chan compatible 


CPU-30420A A 4 T wilh manual . TO .. 5868.85 


5-100 Disk Controllers 


DISK 1 - CompuPro 
B^ or 54," OMA disk controller, single or double density, 
$rglé or double sided, 10 МН; 


IOD-1810A AGT... see ey . eo» ee. $449.95 
IOD-A8T0C CSC Loue. o ......... MES 
SFC-52506580F & CP:M 22 іг 7-50 . . .., S174.95 
| SFC-52506586F & СР/М 2 2 for 8086 .. .... $299.95 
SFO-54158000F Oasis single user ... ... .. .. $499.95 
SFO-54158002F Oasis mufli-us8t sasas ........ $849.95 


VERSAFLOPPY II - SD Systems 
| Double density disk controller for any combination of 515" 
and B" singla or double aided, analog phase-locked laop 
dala separaior, vectored interrupts. СР/М 2.2 & Oasis 
| compatible. cantrol/diagnostic sofrwara PROM mehrdad. 

IOD-1160A AS T with PHOM ,. ..... ........ $359.95 
SFC-55009047F CP.M 2 2 with VF t 


2242 DISK CONTROLLER - C.C.S. 
54," or B8" doubie denaity disk controller with on-board boot 
loader НОМ, Itao СР/М 2.2 & manual sot 


IOD-1300A A 4 Т wih CPM 22 аф». W а за 5399.95 


DOUBLE D - Jade 
High reliability double density disk controller with on-board 
2-B0A, auxiliary printer port, IEEE S-100. can function in 
multi-user mierrupt driven Dus, 


(OD-1200B Bare board & hdwr тап .,........... $59.95 
IOD-1200K Кл wihdwr 4 siwr man ............ $299.95 
IOD-1200A A & T w.hdwr 5 Shwe тап ......... $325.95 
SFC.58002001F CP/M 2.2 with Double D ... .... $99.95 


S-100 Memory Boards 


256K RAMDISK - SD Systems 
ExpandoRAM Н! expandable from 64K to 256K using64K x 1 


RAM chips. compatible wih CAM, MPM, Dass, 
Cromemco, & most other 2-80 based systems, functions as 
uflra-high. spesd disk. drive when used with optional 
RAMDISK software 


MEM-65064A 64K ABT  ..... . ... ..... $474.85 
МЕМ-65128А 128K AST ..... T ou 
МЕМ-65192А 192K A & T ........ .... ...... $874.95 
MEM-85258A 256K AAT .... o. o, STTAROS 


SFC-55009000F RAMDISK stiver CPIM 22 .... $44.95 
SFC-55009000F RAMDISK with EXAAM ДГ... $24.95 


128K RAM 21 - CompuPro 
128K x Е tut o BAK x 16 bil state RAM board, 12 MHz. 24 bui 


addrassmg 
MEM-12810A AAT ... ...... 002 550 s» TRIS 
MEM-12810C CSC ... . .. — $1794.95 


64K RAM 17 - CompuPro 
54K CMOS state RAM board 10 MHz, low power less than 4 
waits, OMA compatibles, 24 bit addressing 
МЕМ-64180А 54K A & T жаз СӘТ РЕ һа 
MEM-8418DC 64X CSC 


$549.95 
T 200s .. $698.95 


64K RAM 15 - CompuPro 
32K x 15 bit or 84K x B bit iow power static RAM board, 10 
MHz 24 bu addressing 
МЕМ-12180А RAM 5А & Т ., 
MEM-32180C ЯАМ 18 CSC .. . — Ó SA 


— ау .--.. 9998.95 
3698.95 


64K STATIC RAM - SSM 
ЕЕЕ 686. S-TOD standard. upto 6MHz2 8 Вн. T2MHz/ 16 Brit, 24 
Bit extonded addressing, disabin-abla in 2K merements 
МЕМ-Б4300А AAT . ee ere ST 


64K STATIC RAM - Mem Merchant 
64к sialc S- 100 НАМ card, 4 to ТӨК banks up to 8 MHZ. 
MEM-64400A 64K A & T ЖӘНе . $489.95 


ter тт 


2065 64K RAM - C.C.S. 
4 MHz bank port/bank буге selectable, extended addressing. 
16K bank 5сізсізрір, front pane! compatible 


MEM-64565A 64K A & T . $349.95 


2066 64K RAM - C.C.S. 
64K RAM board with bank and black select switching 
functions for Cromemeco Crom 4 Alpha Micro. 
МЕМ-64566А GER А5Т.,.............. ... 5424.95 


64K EXPANDORAM II - SD Systems 
Expandable RAM board irom 18K to 64K using 4118 RAM 
chips 


МЕМ-16630А 164 A & T А .. + 9244.95 
MEM-32631A 32K A T Ра р. 
MEM-48632A 48K AST o.c. + $384.98 
MEM-64639A 6IK A & T T к. е 9099/95 


MEMORY BANK - Jade 
4 MHz S-100 bank selectable expandable то 64K 


MEM-389730B Gare board w manuat ET . $48.95 
MEM-99730K Ки with no RAM ... ; o. $179.95 
MEM-32731K 32K ket — o — i.» $199.95 
MEM-64733K 64K kil P 4249.95 
Assembled & Tesled . . res s.. o ШЕН $50.00 


32K RAM 20 - CompuPro 
32K static RAM, upto 10 МН. disable-able in 4K banks, bank 
salect or 24 он addressing. 


MEM-15180AÀ 6бХА8Т.............. . 5259.85 
MEM-16180C 168 СЕС ..... . . .... $324.85 
MEM-24180A 24K A А T ,..... nen .. ....... $324.85 
MEM-24180C 24X CSC ....... > ааа ci. 9984,85 
МЕМ-32185А 32K AAT . . .... ,.... 5384.95 
МЕМ-32165С 32K С5С.......... s ..... $448.95 


16K STATIC RAM - Mem Merchant 
4MHz io- power sialic НАМ board, (EEE S- 100. bank 
selectable, addressable т 4K blocks, disabla-abla іп 1X 
segments exisnded addressing. 


MEM-16171AÀ 16К A & T эч 4 фф тиа ве а » $149.95 


S-100 I/O Boards 


SYSTEM SUPPORT 1 - CompuPro 

Fina! (те ciock, three 16 bit interval timers) cua! interrupt 
controllers(15 levels), up to 4K EPROM ААМ. RS-232C | 
serial channel, provision for 9511А/9512 mam chip. 
10Х-1850А SST A BT ............. .... $359.95 | 
IOX-1850C 557 ESC ..... à d " 

І0Х-1855А WHA STFA GT .......|.. 
IOX-1855C wilh 9511 CSC .......... .... | DT 
IOX-1860A мнҺ95І2А6Т-............ se 
|0Х-1860С with 9512 CSC .. .. adhe 


INTERFACER 1 - m s 
2 sarial O ports 50-19.2K bau 
IOI-130A А8Т............ 2.2. $218.95 
Рг ....Г.................... | ‚„›› $268.95 


LEE E SE E E Er SE a 


INTERFACER 2 - СотричРто 

3 parallel, 1 «өгізі. & interrupt nime 
101-1820А ABT .. .. „>+: 5218.95 
101-1820С CSC ... . veo 9288.95 


фетр рь 4 +3 ғғ ғаь 
ety R^ "4--4Х....ң 


INTERFACER 3 - CompuFro 
Sor B channel зала! VO board for interrupt organ maltis 
systams up 10 250K baud. | 
101-1835А 5ропА&Т .................... |... $558.95 
ЮІМЕЗЕС 5 рогі CSC ................... 
IOI-B38A 8 port A & T ......... ........! 
101-1838С 8 port CSC .................. ... STA9.95 


| 
INTERFACER 4 - CompuPro 

3 serial, t parallel, 1 Centronics paralel. 

IOK1840A A & T ...................... ..!... 9810:05 

ІОІ-1840С CSC eee X N i-i 


MPX-CompuPro | 


Muiti-user І/О muitplexer & interrupt есейе with on- 
board 80854-2 CPU & АК or 16K of HAM. | 


ІЮІ-1875А 4К MPX A& T ..............|... 94455 
101-1875C 4X MPX CSC ............ ses]. . 5534.95 
101-1880А TEX MPXA& T oe | . $564.95 


[O1-18B0C 18K MPX CSC af $19» tarp а 


1/0-8 - SSM Microcomputer 
Eh software programmable sanal VO ports 110 -19.2K 
Baud. ideal for muller user systems | 


| 
01-101ВА А Ёё Т ee ee ea Е АД А ... сазаақфҙфзка) kot $469.95 


І/О-5 - SSM Microcomputer 
Two serial А 3 paratial O poris, 110 LE Baud | 
IOP3O0ISA АЖТ............ ..... А | . $289.95 | 


MPC-4 - SD Systems 
inteligent 4-port serial 17О card, on-board <-84А 2K RAM, 
4K PROM ares, on-board firmware, fully отог. vectored 
interrupts, four СТС channels, add to SD ae ве! for 
powarlul multi-user systarn | 
101-1504А A & T w'sofiwar&8 ............... | 


/О-4 - SSM Microcompute} 
|.. 
| 


.. $495.00 


2 serial Г.О ports nius 2 parallel 0 ports 


101-10108 Bare board wimanval ........... . $35.00 
101-1010K. КИ with manual ,,.,....,.... ..... | $178.95 
ІОІ-1010А A & T with manual ., .......... .. 5249,95 


2830 6 PORT SERIAL - С.С.Б. 
Six asynchronous RS-232C serial ПО ports wath 
programmate baud ratas. 


101-1040А А & T wih manua! .,........,.. 1 es $529.85 


2710 4 PORT SERIAL - C.C.S. 
Four RS-232C sera! 170 ports with luit handshaking, 
101-1080А A & T with manual ,..,............... $318.95 


2719 2 SER & 2 PAR - C.C.S. 
Two AS-232C зөгізі ITO ports pius two B bit parallel | О ports. 
ЮСІ-1080А A & T with manual .................. $349.95 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 251 on inquiry card. 


PRIORITY 


ONE ELE ECTHONICS 


THERE ARE NO BETTER BOARDS — 
THERE ARE NO BETTER PRICES! 


CPU BOARDS 
CO-PROCESSOR 8086/8087 


18 tut B of 10 MH2 80865 CPU with sockets 


lor 8087 and 80130 
Pat Na. Oetcripticn List Price Our Price 
BHETIMA — ASTSMNZ 8086 оту $695.00 $ 495.00 
ШЕНІ: CSC 10MHz 8086 only $850.00 $705.08 
БЕНТІМШІ AST with 8087 option. 599500 $795.00 
BIGETIBECAT CSC with 8087 проп" 5115000 $1085.00 


*808 7 Limits clock speed fo 5MHz 


SAVE $200.00!! 


DUAL PROCESSOR 8085-8088 
6 ar 8 MHz Provides true 76 Bit Power with a standard 
8 bit S-100 биз 
EIGETIBI2A AAT GMhz $42500 "as 
ЕШТІІНС — CSC 5/8 MHz $525.00 25,00 


SAVE $100.00!! 


TURN PAGE FOR COMPLETE COMPUPRO SYSTEMS 


CPUZ - 280В CPU NOW 6MHz! 
3/8 MHz 280В CPU with 24 Bil Addressing. 
FASTEST 280 CPU AVAILABLE’ 

3/8 MH2 AAT 
3/8 MHz CSC 


$225.00 
$375.00 


BI&ET! BDA 
BISETIBDE 


5285.00 
$395.00 


DISK CONTROLLERS 
DISK 1 FLOPPY CONTROLLER 
Fast OMA, Soft Sector, Controls 8" or 5%" Single cr 
Double Density. OUR BEST 
RIPOBITIACPM АЯТ w/CD/M2.2 & BIOS 5670.00 $450.00 
BIBBTI71E GSC 5590500 955500 


BIRBTC PMBO* CP/M 2.2 for Z80/8085 wilh $175.00 
manuals & BIOS 8" БУП d isk 
BIRETC PHAS CP/M far 8088 with manuals 4 $300.08 


BIOS 8" S/D disk 


SAVE $220.00!! 


DISK 2/SELECTOR CHANNEL 
HARD DISE CONTROLLER 
Fast DMA 2 board set Controls 4 Slrugart 4000 series 
or Fujitsu 2300 type drives, Includes CP/M 2.2* 
BI&BTIT7À 
BIBETI 7C 


$795.00 $595.00 
589500 $850.80 


SAVE 5200.00! 


am & fasted 


CMOS RAM SALE! 


RAM 17. 64K CMOS STATIC RAM 
ВАМ 17, 12 MHz. 2 Watt. DMA Compatibla 24 Ви Addressing 


Fari As. Descrigiiaa Usi Frica — Quar Price 


0169717544 64K AAT 559900 $389.00 
BIGBT175CÓ4 64K CSC 575000 3699.00 


SAVE $236.00!! 


RAM 16 - 32K x 16 БІТ CMOS STATIC ВАМ 
8 and/or 18 Git 
816 RAM 15 12 MHz, 32K x tō ar 64K x 8 
IEEE/696 16 Bil 2 Watt, 24 Bit Addressing 
BIEETT 80A 64K AST 565000 $429.00 
BIGBT1 80C 84K СХС 575000 5499.00 


SAVE $221.00! 


NEW! RAM 21 - 128К STATIC RAM 
818 RAM 2! 12MHz. 128K x Bor 54K x fB 
tEEE/596 & or 16 Bit 1.2 Amps, 24 Git Addressin 
6871004 128K AAT $1695.00 $ 915.00 
ШЕӘТІЗ 2 128K CSC 51895.00 


SAVE $700.00!!! 


M-DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER! 
But the Next Best Thing іш EompuPr 8025/88 
Users. Cail for Deras on We Dsive 
Dove requues a БМН: CPU 8085/80 dual processor Disk 


$1795.60 


Hat Really, 


1 ОМА dh соло and System Supon 1 Мии 
Board 

BIGETMDIZOKA 128K ol AST memory & M-DeiveSoltware 51196.00 

BI&EETMD128KC 128Kol CSC memory & M-Drivt Sottware $1396.00 

IHEHTMOZSBKA 256K ol ААТ memory А M: DeveSoftware $2185.00 

BIGHTMD2S6KC 256K of CSC memory & M-Ürlve Sottware $2795.00 


STATIC MEMORY BOARDS 
RAM 20 - 32K STATIC RAM 
RAM 20 10 MHz, АК byte block disable, bank select 
of 24 bit addressing avaiable 8, 16, 24 or 32K 


BIEETISAAAB ЗК ДАТ 5210.00 3180.00 
BI&ETIS4ACS 8K CSC 5280.00 1280.00 
BIGETIGAAAIG 16K ART 5286.00 $280.00 
BIEBTIBAACIB 16K CSC 535500 $2500 
BIGBTIGAAAZS 24K ART $355.00 $375.00 
BIGBTIBM4AC24 24K CSC $425.00 1285.0 
NISBT!84RA32. 32K ДАТ 542500 $295,00 
BICBTIBSACI? 32X CSC $495.00 $450.00 


5-100 MAINFRAME 


110V 60Hz CVT Mainframe uses famous 20 slot 
COMPUPRO Motherboard. (55 ibs! 


BIGSTENCZONM 20 Slot Rackmount! 


£895.00 Mes 
НЕНТЕНСРІ 5 20 Stet Dask Тор 


£825.00 699.60 


SEE IMPORTANT NOTICE ON PAGE 604 


ompuPro ком 
PHIOHITY ONE ELECTRONICS 


I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 
Serial port (software prog baud), ЯК EPROM or RAM 
provision, 15 levels of interrupt, real tima clock, 
aplional math processor 


Part Из. Пәршірірн Urt Prices бт Price 


preeriezA Assombied & Tested $309.00 $295.00 


BIBBTIG2C csc 5490500 Ман 


016878231 Maih Chip $155.00 
15870732 Math Chíp $195.00 
EIBBTIEZAMI — AAT with 823! Math Chip 80.00 
BIRBTHI2CMI CSC w/8231 Math Chip $655.08 
BIGBTIG2AM2 AST w/B232 Math Chip $400.00 
EIGSTIQ2ZCM2 CSC w/8232 Math Chip $555.00 


SAVE $100.00!! 


MPX CHANNEL BOARD 
WO Mult plexes, using 8085А-2 CPU on board with 4K RAM 


BIRBTHM — Assambiad 8 Tested 5495.00 $395.00 
BisNTH8SCA CSC $59500 5475.00 
With 16K RAM 
BIGBIIGSAIE 9 Assombhied & Tested 5649.00 $525.00 
BIGBTIGSCIS CSG $749.00 9.00 
INTERFACER 1 
Two Seria VO 
BIBETI33A — Assembled & Tested 524900 $199.98 
ШЕВГЗЗС CSC $324.00 РЫМ 


INTERFACER 2 
Three parallel one saca! РО board 


BI&BT!SDA Assembled 4 Tested 524900 $199.95 
BIBBTISOC — CSC $324.00 928. 
INTERFACER 3 
Eigh channel multtusa serial FO board 
BIBBI)748A — Agsambled 5 Tested 559900 $468.00 
81607174686 CSC 200 hr 8 Port $849.00 $750.00 
BIGBTIT4SA — Assamived & Tested 5599.00 $399.00 
RIBBTIT45E СУС 200hr. 5 port 569900 $820.00 


INTERFACER 4 
Three Seria, 1 Рагав; 1 Centronics Parallel 
ШБВТИТА | Assambled & Tested 535000 $315.00 
BISBTT8TE csc 545000 $15.00 
SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel VO 


ШЕНТІМА Assembled & Tested 5309.00 $249.00 
ЕЕС CSC $449.00 531900 
BIEBT?B бинод Universa! $5.00 


Graphics Interprater Soft ware 


SAVE $150.00! 


5-100 MOTHERBOARDS 
Active termination, 8-12-20 Stat 


BIGBTIS3A — AAT 6 slot, 2 lbs. 574000 $125.00 
BIBHTIS3C — CSCÓ siot. 2 tbs. $180.00 Ял 
BIBBTIS4A — AAT 12 siu 3 ibs $175.00 $155.08 
ШЕНІМС СУС 12 siot 3 ibs $240.00 $229.00 
BIBETISSA | AST 20 stot, 4 ibs. $265.00 $235.00 
BIGBTISBC СС 20 siot, 4 bs. $34000 $318.00 


SAVE! 


Circle 378 оп inquiry card. 


PRIORITY ONE ELE 


j Bii 


= T. 


CPU BOARDS 
CPU/68000 - 8MHz 68000 CPU 
18 hu 68000 CPU with on board ROM containing 


MACSBUG Monitor or Motorola 68541! Memory 
Management Unit (ММУ) 
Ры Ж. 


Deteription 
воси 


(T Weil 


lisi Price Bar Price 


AAT with Monitor $1195.00 $1076.00 
MBOULLPUSHEOUN AST with MMU $1405.00 $1395.00 


MEMORY BOARDS 
DMEM256KP-256K DYNAMIC MEMORY MODULE 
250Kb wilh byta parity error detechon for 
Bar 16 bil computers 
BIDULUMEMZSA 258K A&T $1495.00 $1395.00 


CMEM NONVOLATILE СМО5 MEMORY 
Nonvolatile CMOS memory with 3-10 year 
battery backup on board. 


BIDULC MEMS aK AST 569500 $825.00 

BIDULCMENT5 16K AGT 5795.00 $125.00 

BIDHLCNEM32 IEK ААТ $995.00 $940.00 
2716/2732 EPROM BOARD 


WITH 16 BIT DATA PATHS 
Designed to hold JeKb of 2718 type or 64Kb of 2732 typo 
EPROMs, or ROMs far raad only use with 18 bit CPU 


&ysiams. 
BIDBLEFRON3Z 2716 EPROM Board ААТ 525500 $280.00 
BIDULEPROME4 2732 EPROM Boxd AAT 529500 $290.00 


REAL TIME & DATA AQUISITION 


SIO4/DMA INTELLIGENT CONTROLLER 
4 pori AS232 interface with DMA translors loroutput. 258b 
FIFO inpu! buter, On board B085/-2 processor 16 pro- 
gram selectable baud rates and occupies опір 16 YO 
addresses. (deal for DUAL UNIX" or other multi-user 
systems. H 
810013104 DMA Assembled & Tested $595 00 


ДІМ 12-12 BIT А/О CONVERTER 
A/D input module with 72 bit accuracy, 32 input channels 
and optional instrumentation ampli ier 
BIBULAIM 12 ABT with instromentabon Amp. 
BIDULAIM 2B AAT wih Instrureniabip Amp. 


АОМ 12-12 BIT D/A CONVERTER 
D/A octput module, 4 chaanels, 12 Бі? accuracy Optional! 
VIC420 industrial bulput module (4-20Maj, 4 channels, 
used in conjunction with АОМТ2 
8105140012 Assembied & Tested 587500 $840.00 
BDELII CAU Assembied & Tested 567500 Ыри 


CLEK24-NONVOLATILE CLOCR/CALENDAR 
Day. date, hours, minutes, seconds, and 3-5 year batlery 
backup on board. Read or write directly from 1/О part. 
Jumperabie for 64H2 UNIX? or real time applications. 
KEURCLEMC AGT w/64Hz Interrupt $300.00. $285.00 


git SOFTWARE 


$145.00 
$060.90 


110V бон: CYT Malnirames, Ihe bes! money can buy! 
12 Sip! £8V 17€ 18V &2A 
22 Slo EOV ф IOAL 15V 44 


mc SALE 
2 


PART RD. DESCRIFTIDM 
BITEIMCSTT2 12 Slo! Desh 


5755 00 


BITEIMCST22 22 Siot Desk 591000 
ВЕПИЕМІ2 — 12 Slot Aackmount 580000 
BITEINM22 22 Slot Rackmount 596500 


Shipping Weight: On 12 Sor Mainl'ramaes: 45 155 
On 22 Slot Mmnlrames: 55 ibs 


5-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 
AND CUTOUTS FOR 3 - 5'A" FLOPPY DISK DRIVES 


ЖУ = 137A БРбУ @ 2A T2V = 12A Internal Power Cable 
WITHTFI2 12 Slot desk 574500 , 
BITEINF12 12510 Rackmount 685500 695.00 


Shipping Weight: On 72 Slol Dask: 40 Iba 
On 12 Siot Rackmount: 45 fos 


DUAL 8" DISK DRIVE CHASSIS 


For two Shugart 8018 or two Qume DT-8 size drives 
with internal power cables provided 


+24V © 15A 5V £ 10A-5V 8 25A 
АПНИШ0 Desk Top $565 00 
BITEINEJO — Rackmount $72500 650.00 


Shipping Weight: On Desk Top 40 ibs 

Ол Rackmount 45 ibs. 
FHIBBITI OME ELECTRQNICE 5 а mastar distrrbutix tor TEL Dealers A OEM's 
сай lor Quanity poeng 


(}) Hayes 


SMARTMODEM 


9 Ao Answer, Auto Dual, Full or Hall-Dupies, Loop Back © Senal bury, and 
asynchzonous data formats with 7 of 8 data bits, 1 ot 2 stop bis odd, even or 
no parity @ 0-200 бан) ө RS232C interface 9 ТА Microprocessor with 
2Kb condo program @ 4D character command БІНЕ e Sae 15° 255" 4 
9.5 


BIOCHO200P — Smarimodem (Sh Wt 6 05} 527900 9225.00 
BIUCHOAQUR — Sesartmodern 1200 haut {6 ibs) 569907 $849.00 
ВОС НОЗ — Chronograph {Sh Wi 315) 524900 9205.00 
SIDCHOIQUE — Micrornodem 100 (Sh Wt 4 ms) 539900 $325.00 
BOCH290I0 СРМ" B" Terminal Program іе above $ 25.00 
ОСНО Мкгутидеті tl $379 00 5299.00 
BOCH24010 Datacom (PASCAL patch) tor above $ 50.00 


© Televideo 


GTRONICS 


ЖГ 


DS 5100526мв Me | 
HARD DISK SUBSYSTEMS 
5 - 16 Mb DMA SUBSYSTEMS 
Each subsystem includes DMA Hard Disk Controller, Ses- 
gate ST508 5 Mb ST412 10 Mb, or CMI t6Mb 59" Hard 


Disk Cabinet power supply CP/M"22 and Microsof 
BASIC. 


BINDSONMAM" Software supplied on & IBM 3740 disk 
with blank VO end INSTALL program 
GIMUSENAM"28 Software contigurad tor Morrow ОДОВ 
controller and Mul! KO as consola 
BINBSSONAN"DMA Software configured іс Morrow DJ/DMA 
controlior and Mult VO as console 
EIMOSONAR*RS Software suplied on 597" 10 sector Morth 


Star disk wih bank YO and INSTALL 
Program 
Replace * in above part numbers with B for БМ Subsystems 
10 tor ТОМЫ Subsystems, or 1$ for 16Mb Subsystems 
DISCUSMS - 5Mb Subsystems 5219500 $1405.00 
DISCUSM10-!0Mb Subsystems $2795.00 $2375.00 
DISCUSM14-!6Mb Subsystems 5249500 15.08 
forder by part numbers iisted above) 


DISCUS HDC 20-26 Mb SUBSYSTEMS 
Each subsystem includes НОСАЗ VO mapped cantroiter, 
Shugart 544008 14" 26Mb or Fujitsu 2308 8" 20Mb Hard 
Disk, cabinet, power supply, CP/M" 2.2 8 Microsoft BASIC. 
(Shipping WoighIs: M20 40 los, M26 3 boxes 6, 28, & 45165) 
5449500 
$4495.00 


ВІМОЗНОС20 — Díscus M20 AST 
BIMOSHOCZ6 Discus M26 AST 


$3354 М 
pau on 


VIDEO AND О 
VB 3- HIGH RESOLUTION VIDEO 
80 x 25 or 50 character video display Memory Mapped, 


Parallel Kayboard port 
BISSMYR3AZ450 x 24 ALT $499.00 $419.80 
BISSMYBIUP GO x 50 Line Upgrade $ 30.00 
I/O 4 


Two senal О, two parallel O 
BISSMIOQAA Assambied & Tested 525000 $280 00 


ЕЧ” 1/0 5 


DIGITAL RESEARCH t 2 Serial, 3 рағайа! Including 1 Centronics 
BUREE СРАМ" 22 Control Program/ $150.00 dp 1075 се SELLING TERMINAL чишеп. машын pe 532900 RMO 
Microcomputers Extra Memory Pages ye 8 
BIMIMMAC МАС" Macro Assumbter $ 90.80 T —— 8 Port Serial YÒ with Timer 
MOURAMAC AMAC" Relocaling MAC $200.80 .” | BISSMIOSA «Assembled & Testad 555000 $489.06 
BIDIRSID SID Symbolic Instruction Debugger $100.90 | BlPDeTLTSZS2P" £149. CPU. RAM & PROM 
ИШТИ — TEX* Tex! Formatter $100.80 | "TrécVxieo 925 whee 2nd page t 
ШОШО — DESPOOL* Background Pant Unity — $ 34.80 mernary Мі, a $95 00 value CB2 Z80 CPU 
BIQIRCBSO  CBAS!C* Programming Language $150.00 | SIPOBTLISSOAP- 1949.00 2/4 MHz will accept 2716, or 2732, or RAM 
BIQINCEBS — CBASIC-B8* Programming Language 5125.09 | "Teievideo 950 wiiee 2ed did & BISSNLH2A Assembied 4 Tested $299.00 $288.00 
‘Trademark of Digital Research 4th page memory lut, 5285 00 value Bi$SMINUM SSM 280 Monitor зш 
MICROPRO INTERNATIONAL ol b. MB10A 16/8E 8/16 BIT STATIC RAM 
BNOSNDITR Wordstar Version" 3.0 5249.80 е Maren languages 15K byte /BK word, 24 bit extended, addressing, "M write,” 
BIMOSMLMRE Мі Morgo" апар | тю 9989.00 a рч Phantom disable, addressable in 4K blocks 
н Black mode versa of above li 
==: — ms co oem nes нь BEST BUYS! EIEIENBIOR Assembled & Tested 520000 $278.80 
a E 
SIMDSONTSTA Daia Start $200.00 | | mt ME 1 = рс — 
BIMDSSUPRET — Superscrt* $150.00 ard, Aisawan 1К іпсгетапіз 
*Trademark of Mrcropra intarnationaf FOR pourri, MS 11341) |-1Р) А55 embJed é Тезіед 5179.00 $150.00 
SORCIM , PBI PROM PROGRAMMER 
BISDRSCAL SUPERCALC* a Supenor Electronic $228.00 Programs 2708 or 27185 oparaies as а 
Worksheet — oder өй 4I/BK EPROM BOARD AS WELL 
aisenACTI АСТ" 8080/280 Assembler $175.00 BSSHPBIÀA Assembled 4 Tesied $26500 ии 
BISURACTII АСТ!” 5085/8088 Assambier $175.06 
NISONTRNS TRANS” 8086/6088 Transistor $125.00 SL 
SOMME) PASCAL/M- AELS 8080/808,7.80 011500 | ШШШ PRIORITY ELECTRONICS . Sm 
ӘЗЕР — PASCAL/M* 8086 $495.00 УТА К MITA 
“Trademark of Sorcim ES C 916] DEERING AVE © CHATSWORTH, СА 91311 nepa 
MICROSOFT 4 
BiMOSBkSAS БА5С-80" Vertion 5х Extended. 50600 | ORDER TOLL FREE (800) 423-5922 СА, AE, HI CALL (213) 709-5464 
Disk Basic Terms US VISA М, ВАС, Check, Money ,U S Funds Only CA residents add 6125 Sales Tax MINIMUM PREPAID DROER $15.00 Include MINIMUM 
BINCFBASC BASIC* Compiler Version 5.X 5385.00 SHIPPING A HANDLING of $3.00 for the (5: 3 Юз pers 40€ lor each addibonal pound Orders over 50 Ibs. sent Пек collect dusi in case, please Include your 
BIBDENFT FORTRAN-B0* $580.50 phone number Pnces suyet 10 change wrihout notice. We will do oui best to mamian paces through September, 1882 Credit Card orders мий be charged 


*Tradamark of MicrosoftGonkumar Products apana ae Frege ЇЇ you haven t recemed your Spring 82 Engneenng Setechon билбе, send $1 00 tor your copy today’. Sale pnces are for prepaid ordera only 


— ml SEE IMPORTANT NOTICE ON PAGE 604 
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COMPLETE С ompuPro SYSTEMS 


FREE SUPERCALC-86! FREE dBASE ІІ! 
AND A TELEVIDEO TERMINAL FOR ONLY $1.00!! 


WHY SETTLE FOR LESS?! 


PERFORMANCE, QUALITY, RELIABILITY 
HIGH PERFORMANCE SYSTEMS DESIGNED TO EXPAND WITH YOUR NEEDS 


All CompuPro systems have been designed with your future in mind. Each syslem is expandable so you can upgrade your 
System as your needs conlinue tn grow. Hard disk storage is also available with the new DISK 2 DMA Winchester disk 
controller. Untike many "personal" computers, your CompuPro system will not become obsolete when il is time to expand. 
The modular design of Ihe IEEE 696/5-100 bus allows you to plug in additional boards whan Ihey are needed. CompuPro 
system componenis feature Ihe latest state-of-Ihe-art technology to prevent obsolescence, 

Each CompuPro system component is fully assembled and lasted under rigorous burn-in conditions at the factory and 
then shipped to Priority 1 Electronics, your authorized CompuPro Systems Center, for final integration and configuration. 
CompuPro systems carry the best warranty in the business: on full year. The Qume drives have a ІШІ six month warranty, 
the best drive waranty anywhere. The components are integrated into a complete system by a faclory trained Priority 1 
Electronics technician. The systems are then partially disassembled for shipping. After a short time for unpacking and 
check-out, your CompuPro system will be ready to load and go! 


SYSTEM BASICS 

Ali systems include a CPU 8085/88 Dual Processor or CPU (8085 runs at 6MHz, the 8088 ruris at 8M Hz); Disk 1 lightning 
last OMA йорру disk controller, СРАМ? 2 2 and CP/M 86" operating systems; Sorcim's SuperCaic-86™ electronic spread 
sheel program: two double-sided, double-densily бите DT-B disk drives in an allractive desk top enclosure; rugged Desk 
Enclosure 2 with 20 slot actively terminated motherboard, fan, air and line filters, and constant voltage power supply for 
years of reliable operation; internal 1/0 cables and floppy disk data cable; complele documentation for each system 
component with a system inlegralion guide. In addition to the above hardware and soltware, each configuration adds a 
unique combination of RAM, 1/0, and other special purpose boards. 


System 816/A — Entry Level Single-User System 

System 816/A is an excellent choice for an entry level, single user system that's designed with future expansion in mind. 
B16/A includes Interfacer 4 (three serial 1/0 ports, parallel port, and Centronics/Epson-slyle port), two RAM 175 for 128K of 
fast, static memory, and System Support 1 (clock/calendar, RAM/ROM/match processor options, 85-2326 serial port, 
interrupt controllers, interval timers, and more), and Ashton-Tate’s d Base Junior", an upgradeable subset of their popular 
dBase 11 data base management software. This combination of components means superb computing today with an option 
for tuture expansion — all Ihe way up to a multi-user system. System 816/А is priced at $5495.00, a savings of over 
$1000.00 compared to all components purchase separately. 

BIGBTSYSBIBADA Single User System Desk Top, Assembled & Tested $5405.00 


BITLY910* ог BITLYS10BLK* — TeieVideo 910 or 910 BLK with purchase of above system 91.00 


System 816/B — M-Drive Single user System 
System 816/8 is an ultra-high performance single user system which inctudes Interfacer 3-5 (five serial ports), 256K of 
fast, static RAM, System Support 1, and Ashton-Tate's complete dBase II” dala base management software. Plus, System 
816/B's implementation of CP/M” includes M-Dnve software, which tums the system RAM inlo a pseudo-disk drive for 
exceplionally fast computing. This system sells for only $6995.00, a savings of aver $1800.00 compared to all components 
purchased separately. 
DIGBTSYS816BDA M-Drive System Desk Top, Assembled 8 Tested $6995.00 


BIPÜHTLYS252P*  TeleVideo 925 w/2nd page o! memory- with purchaseof above system $1.00 


System 816/C — Entry Level Multi-User System 

System 816/0 15 the only high performance multi-user system which allows both 8 and 16 bit programs to run simultan- 
eously, il also makes for an unparalleled single user system It includes Interfacer 3-8 (eight serial ports], 384K of fast, 
static RAM, System Suport 1, dBase Il", SuperCalc-86, M-Drive soltware, and CompuPro s MP/M 816 multi-user 
operaling system that allows you to run both 8 and 16 bit software simultaneously. System 816/C suports up to three 
users simply by adding appropriate terminals: for more users, just add more CompuPro RAM and terminals. The system is 
priced at $8995.00, a savings of over $2300.00 compared to all components purchased separately. 

BIGBTSYSBIGCOA Multi-User System Desk Top, Assembied & Tested $8995.00 


BIPUBILV9252P* TeleVideo 925 with 2nd page of memory- with purchase of above system $1 .00 
“Limit 1 terminat a! 51.00 par systam. Purchase of 8' 95232 Cabia, Part Number CNDRSZ3ZBF at 5 19.55, is required tor 
system/farminal integration. 


Hack mount and CSC systems are also available; please call or write for details. Ali CompuPro systems are shipped via 
motor or air freight collact; please specify at tine of order, All boards are shipped іп standard conligurations. 


"CP/M, CP/M 86, ат) MP/M are trademarks of Digital Research. MP/M 818 is used under Ecense from Digital Research, 
SuperCale-86 rs а trademark of SORCIM. dBase t! and dBase Junior are trademarks of Aghton-Tate. 


- SEE IMPORTANT NOTICE ON PAGE 604 m 


5" DISKETTES 


SOFT SECTOR 
vy, 40 TRACK SINGLE SIDED 
DOUBLE DENSITY WITH 


HUB REINFORCING RINGS 
PKG. OF 10/$19.95 
вому 


АЖ 
FREE!! KASSETTE 10 


LIBRARY CASE WITH h Р 
PACKAGE OF 10 DISKETTES 
а $4.25 VALUE Part Мо, BIPRISSDD 


ВІРА190 package of 80 655 Library Case $120.00 


BIPAISS0 packapeol 108” 5 5/0.0. Diskettes nosleeves $20.08 


5 ar more равация............................... нет 
SS SS аа аа eee er 


SMITH-CORONA TP-1 


LETTER QUALITY- — 
ELECTRONIC TEXT Uum 
PRINTER " FA 
$649.00 Minis s 

$649.0 (Serial) 

BISCISTP1 P10 (Parallel) 

e {2 CPS e 10 CPI e БІРІ € SERIALORPARALLEL INTERFACE 

ә 50:19 2K Baud € Frichon Feed & 88 Character 

53.50 


015012025 ТР Black Mitar Ribbon 
BISCM12858 — TP! Black Fabric Ribbon $7.50 


Q SANYO 


FEC CLASS 2 
APPROVED 
DATA DISPLAY 
MONITORS 


s. o 


нај 


SPECIFICATIONS: 
Пәнің Serena 


Sconnlog System 
Horizeatal Козашіея 
Signal ири 


ж 
12" deagonat, 75 squora inches 
OM2112 P31 phosphor 
525 lines, 60 fields/second: overscan 
600 Ines, center 
1.0 volt р-р composite vides 75 ohms 


BISYODM2112 
List Price $160.00 SSALE: $119.00 


OTHER SANTO MONITORS OK SALE Т00!! 


Description List Price 


7 BAW På, 10MHz 115 85) 519000 
O7 Green, Р31, 10MHz (15 ibs} 520000 
12"B&W P4, (BMH {24 рө) $25000 
125 жет, Р31, TEMHz (24 Is) 5260.00 
13" Cobo, 16 x 5413588) 547000 
13"RGB Color (35 Ба) $895 00 


$149.00 
1159.80 
$195.60 
1100.08 
нты 
1155.00 


Fari fla. 


and TOTEASOS 
BHYTODMSIQECI 
BISTODMBOI2CX 
BISYODNAT 1201 
BISYOTMCEO!) 
0510008113" 


"As used with JBM P.C. 


APPLE DISK DRIVES 


Сме your APPLE 1 а Fourth Dimension — the totally compatible 5%” 
drive that takes your system farther, Taster. With прабле eiectromcs 
50 advanced Ihat reading errors are virtually eliminated With a track 
2ero microswiich that keeps boot and track access smooth and quiet. 
With the abihty to read halí-track software and up to 143,966 bytes on 
005 3.3°. With similar performance on DOS 32.19, Pascal* w CP/M* 
operating systems. And, the disk enclosure mates pertactly with APPLE 


cabinetry 
EXTENDED WARRANTY 

Fourth D«mension offers a 12 month parts and labor warranty at no 
cost іо you! (Gee, this really looks good!) 
BIFOSADA List Price 541900 SALE: $369.00 

2 or Mere, oniy $350.00 each 

BIFOSADAC* APPLE I" Disk Drive Controller $115.80 
*Sold only with purchase of Fourth Dimension Drive 


Circle 379 on Inquiry card. 


LT 
zm FROM SELLUM 


LETTER QUALITY PRINTERS 


80 CHARACTERS PER SECOND 

The Кийиш 5Р93 letter quality printer Кот Selium is not ony the 
fastest daksy wheel letter qualily printer on the markel, il is also the 
most versatile. 115 tour ind ertaces and Ге personality protocols maka it 
compatiole with 51 about amy computer and word processing packape 
on the marker today The pointer is built to be sobd and quiet it won't 
shake theoffice down wiih every carriage retum Jt also has a 16K butter 
(48K optional). The bulfer allows your com-arter 10 send data oul 10 the 
printer and not have to wait for it before allowing you to continue Но 
more sianng al the screen waiting for ihe printer ta finish 
шипкат. e RS232C and Current Loop 9 Centronics type paralel ө 
ІЕЕЕ/488 а All are DIP such seiweiabie 
farsasality Раван: ә NEC5510 ә DIABLO 630 ө QUME Sprint 9 e 
IBM Personal Computer ө ATARI (Centromcs 737) 
More Special ииги: © 210 CPU а §0-19.2K hae on sercal interface 9 
[кыис alsem Sound for each error conddian @ intelhgeni bi-directional kaye 
seeking @ Complete won] processing Leases moluding sub and super scrip, 
иікіні елд, and double-stnke characters € Auto reprint е Auto Clear € 
Proporbonaf spacings and Supports autirnale pusiifizabon © Front panel 
іште contr è 12K ROM а Complete Vector plotting routes © 
Comoahbie wih mast mecharacal sheet leeders > Duet- 6006 e Sa 
month warrantuse 


Part Ne. Description ІНІ Pricea Oar Prica 
ығ Printer w/15K Buller $3495.00 $2795.08 
ЕНЕГЕ Prier wiABK butter $3895 00 1299500 
SELES NTT Opbona! vertical forms tractor $200.00 
563025091 95-232 Cable $80.00 
BISLRFAIOS | Cenuonecs Parallel Cable $80.00 


Сай tor pricing on shee! feed options & cables not usted 
(Printar shipped via motor гери collect) 


Para Dynamics 


18 SLOT 5-100 MAINFRAME 
CVT Power Supply. forced air cooling: security lock 
120 or 220V AC ві 50 or BOAI+8V@20A, 1883.5 
BIPORTOISD Desk Top $709.00 МЕМ 
RIFORTOIOR Rack Mount 584000 HIH 
8 SLOT 58-100 MAINFRAME WITH 
CUTOUTS FOR 2 54%" DISE DRIVES 
T585A -5,8500MA, +86 15A, +1286A, +1682, -1802 
8P0ON2S88D Desk Top 5899.00 788.00 
BFURTSOBR Hack Mount 554500 $3980 
DISE DRIVE FACILITY 
Accommodates hwo B" floppy drives, of Shugart, Qume, or 
similar design and dimensions. 110 or 220V AC ar 50 or 


Боні CVT power. 
BiFGN27000 Dosk Top $659.00 1919.00 
BIFORZZ004 Back Mount 5679.00 1595.00 


Free Handing cabmot, Wil accep! 2, 8" Floppy disks and 1, 
8' Rigid disk. 18 slot card cage wilaccap! the double hoigh? 
10" x t" S-100 cards (Alpha Micro and others) CVT Power 


i y. 

T24B 7A, +1GO22A -16925A +8B20A +5854 
иниге PRONTO $129509 $1120.00 
PRONTO COMPLETE WITH POWER СЕРРІТ POWEA-UP SEQUENCER 
ШРИ 6s with sequencer #139500 01249.00 
Shippad motor freight collect 


Circle 379 on Inquiry card. 


a-——— aum SEE IMPORTANT NOTICE ON PAGE 6041 


FREE TRACTOR AND 


FREE OKIGRAPH!! 
OKIDATA 


EE 


COMPARE OKIDATA'S FEATURES 
TO ANY OTHER PRINTER! 
COMPARE PRIORITY ONE'S PRICES 
TO ANY — THEN DECIDE! 
Don't be fooled by those who try fo 
"goak" you for the options 


e B-DIRECTIONAL: 120 CPSe@ В CPL 9 TOCPI for 82А 
e9 x5 Matrix t'Alphanumenc) © 132CPL в TOCPI for 83АА84 
Фблдоғі2 Matrix for graphics 82A 4 83A һауе both Chir 
Ф 10 differen! character seis ironica Paralie! 6 1200 baud 
Per inch Seral UO 
s Sel! Tesi 
All (ee printers feature 10 front panel switch selectae for ғы ты 10 
итш from 2" to 14" Front cr bottom paper loading of up 104 part forms and 
feat bas АЙ of These features make OKIDATA the best value m kye Cosi 
рты 


Pat iis. Ügserigiien ist Pres SALE 


BIPCBSKIGZATG Сиса BZA өлгісі and yrapiecs 9.00 

BPREBENSATR Оба 83A witracirr & graphics 30.08 

BIOKISERTRB, 9600 Qaud 2K senal butter/intertace 150.00 
with sumultaneous purchase of prer 90.00 

BIOMIDATOAAP — 122 column poker paralel ntoriace 91010.00 
with graphics and tractor 

BIOKIDATS4A3 — (32 column printer 9600 baud sena 2K $1179.00 
interface, graphes, and tractor 

UNBIAPUNTHC* Appie Parao Interface w/Cable $15.00 


"Soig only with printer 


COMPARE PRICES!! 


Applied Digital Data Systems Inc. 
ga SALE! 


Green Screen 
$525.00 


Black & White 
$479.00 


VIEWPOINT — ADDS 
Detachable keyboard HS232 interface and auxiliary port 
80 x 24 cispiny, tiltable screen. 
AAO OTIPA ADDS ЗА Р31 Green Prosphor 559200 $525.00 
BIADÜTWRREW Ра Black & White $693 00 $479.00 
iShiping Weight 30 105.) 


VISUAL 50 


® Low profile detached 
kayboard foaturas scuiptured с 
hays with тайа finish 

ә Screen tuts and сұм 

* 80 x 24 display mth 25th status 
kne 

ә 7 x $ dot mara with lul decenders 

е 95-222 бела miertace wauxillary 
RS-232 part 

а 128 Character ASC! Set and 31 
charactar line drawing sgi 


INTRODUCTORY OFFER!! 
BIYSLS)EW Non gare Black А Write 559500 $850.00 
BIvSi50G8 P31 green display 575000 $686.00 


(Shipping Weight 37 tbs) 


SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 
SELECTION GUIDE! 


PRIORITY 


ава 
FERA 


9161 DEERING AVE © CHATSWORTH, CA 91311 nroa 
ORDER TOLL FREE (800) 423-5922 - СА, AK, 


Ж um 


landon 


Tandon ҒМ-860 Thinline is 
exactip hal! tho size 
of conventional 8" 


Hoppy disk drives , 
pt <Р ONE 
P £z - Же. 
^ * aA 
« ^» | 
id 2 
Exactly one-half ihe height of any other model | 
Propriatary. high-resolution, read-write heads patented | 
by Tandon 
DC. only operation - no А.С. raquired 
Industry standard іпізгізге. 
Three miüllisecond Irack-!o-track access time (9 ids.) 
BITROTEAMA] Singlo S;ded $348.08 209 moe 1310.08 


ШІТИ0ТЕЯ482 | Double Sided $485.00 2o mea ARS. A 


TANDON 5:4" DRIVES 


BITEDTMIOO1* Single Sided, 250KB (5 ibs) $ 105.00 23 
2 sr Mere $180.00 

BITRDTRIO02* Double Sidad, 500KE 1225.00 an 
2 er Mare $270.00 

BITNUTWIQ03 Single Sided, 500KB $295.00 on 
2 er More $270.00 

ШТИПТИ!004 Double Sifted, 1000KB $305.08 аз. 
2 or Mara $375.00 

*As used in the ІВМ P.C. 

MITSUBISHI ELECTRIC 


С. ae jt Better Than 

i E QUMEI 
Better Than 
SHUGARTI 


В”, Double-muded, double-density, interchangeable wih QUME & бал 
BINITNZMG4M) Sh. Weight 18 tbs ино 
ШИТИ? 00483 А Manual зим 


2 ог Mere $475.00 sach 


A „Shugart soir 
Singie sided. double density - most popular B" dove 
30098108 — 13940068. or 2 or more (16 ibs) tor $389.00 
МНІНАОІЯМ Manuel tor 901A drives $ 10.0 


ii INTERNATIONAL INBTRUMENTATION, INC. 
OUR BEST!! 


LI — 1 | =! 


UNIVERSAL DISK ENCLOSURES 
е Accepis any combination of 8” drives (QUME/Shugart 
807F type аг V size Tendon type) € Also accepts hard 
disks € Positiva prassure а Optional Disk environment 
monitor shows supply voltage and infernal cabinet amp- 
ofature е /nfarnal power and data cables provided. 
ӨТТЕ DRITE CABINET complete with power supply, ian and М, and 
all ісігі cables tor attachment of two 8” floppy drives. 

BIIUDEBOM — Qual Deve Cabinet (Sh Wt 4015) 349500 155.00 
BIMIUDEGOA аһ purchase of two 8" Desk Doves $399.00 
БНШЭНХМЕЫШ — w/Emvronmental Morte егде 5584.95 1915.90 
BIEUDEQOAEM With purchase of two B" Deck Drees 


БОНА АЦА Dual Drive сәнге with Aug- $73300 
manatan power Supply module to іттеасе SY 
Supply Irüm Б amps to 9 amps for use with two 
hard disks or 4 Tandon drives. Also includes 
Desk Environment Montor (45 8%) 

ШШК 19" Rack Mouri kit ОВЕН 157 


ТИГИ TRBEE САТУ CABINET complete with power supply, and ай тыта! 
cables for afiachment H three Іліп В" Вору dees (Tankian type) One AC 


| power connector is also pader) for use with full soe dove. 


ВИНИОЕТТ Тее Drive Catunet (Sh Wt 35 bs} $49500 $450.00 
BIHIBDETTTEN — with Errerorymental Masiy elated $584 95 5535.00 
5" CABINETS - VISTA 


81139901 Singla 5" with PS. $ 0506 
810130302 Dual 5" with BS $110.08 
ELECTRONICS . 


ET 


HI CALL (213) 709-5464 


Tams US. VISA, MC, BAC, Check, Money Order, L| S Furs Only CA residents жИ B's Sales Tax. MINIMUM PREPAID URDEA $1500 inchide MINIMUM. 
SHIPPING & HANDLING al $3 00 for Ene fest 3 tbs. pius 25€ for each additonal pound. Orders over SO Ibs. sensi treight collect. Just in case, pleas include your 


phone number. Prices тесі lo change without notog We wl do our bes! to mantan pices 


through September, 1982 Cred Card orders will be charged appro- 


phate treght ІІ you haven't receved your Sonng 82 Егцееепло Selection бінде. send $1.00 for your copy today! баю prices ara for prepaid orders orty 


jm 


| 


SPECIAL PURCHASES! 


= ne 
Ё omputer 
БЕЛ ptem 


64K IEEE-S100 


DYNAMIC 
MEMORY CARD 


2 or 4 МН? operation Configuration as a 16K, 32K, or 48K board without the 
Designed ta IEEE proposed S-100 bus standards removal of RAMS 

Supports 1MSAI-type front panels Fail-safe refresh circuitry for extended Wart States 

Operates with either ап 8080 or 2-80 based S-100 system Board configuration with reliable easy-to-configure Berg jumpers 


e 
€ 
providing processor-transparent refreshes with both e Supports DMA 

e Bank-select system allows system memory expansion e Jumper-selectable Phantom inplut 
e Bank-setect port's address is jumper selectable e Uses Popular 4116 RAMs VE 
@ Any 16K block can be made bank-independent e Assembled & tested us 
© All 64K can be made bank-enabled on power-on and гесе! e Aii ICs in sockets 
è Fully buffered address and data lines e 


Full Factory Warranty 


BICCS20653 


SHIPPING WEIGHT 2 155. 


LIST PRICE: $350.00 
SAVE $130.00! 


128K 12MHz 

$-100 STATIC 
MEMORY 

8 OR 16 BIT 


The days of “Out of Memory” are gone at last! CompuPro has introduced the largesl static 5-1 00 IEEE/696 RAM board ever to be produced. 
The RAM 21 is arranged either as a 128K x 8 bit wide or 64K x 16 bit wide board, using a high speed, ultra iow low power proprietary static RAM. CompuPro has aiso 
included 24 bit addrassing for up to 16 megabyte capability and power consumption so low your mainframe will never know it’s there! 
€ Meets or exceeds all IEEE 696/S-100 specifications BIGBT190A 
е Fully static design uses less power than dynamics (1.2 amps List Price: $1 695.00 
typical) à i 


5 “lt! де. me d operation SALE PR ICE: 


(816) $995.00 
ө 128K Static, 1.2 amps SAVE $700.00!! 


€ 16K window deselect, dip switch selectable 
€ NMOS high speed low power memory ICS 
Clrcla 380 on inquiry card. 


€ Switch selectable PHANTOM disable 
SEE IMPORTANT NOTICE ON PAGE 604 m — шш 


e 12 MHz CPU operation 

e 16K x 1 static RAM 

е Thorough bypassing of all supply lines 
e Capable of DMA processing 


ELECTRONIC 
| Cp eg 


WE JUST BURNED 
F TANDON'S PRICE SHEET! 


SPECIFICATIONS: Te 186-1 
ТР! 48 


Tracks/ Disk , 
Capacity Par Sie Ы BITND1001 Bare Drive 
em rem ш ^d $195.00 ea. 

Trackte Traci 5 

tr im |2 $180.00 ea. 

Head Suttle Time 15 nts 24 $1 10.00 ea. 
Mechanical dimengions: 

Width: 5 75 In. Wight 325 п Depth: 800 in , 25+ $160.00 ea. 

ПС Val Я 15 +12145 

ситем Вервен. JOm зА dem d 


BDOmA iStipping Менді 4 105. each) | 


Priority One Electromcs has burned up lFandons price 
sheel with our special purchase of Tandon TM 100-1 5%” 40 
track double density disk drives! We purchased a large 
quantity of new, factory-sealed drives (rom а large ОЕМ who 
simply bought too many. This is strictly a “one-shot” deal, 
when these are gone there wil be no more! In fact, we are 
Selling these drives below our regular cost as a volume 
purchaser! Ai these low prices, these drives will not last long! 
So, if you ever thought of expanding the disk capacity of your 
computer, now is Ihe time! 

Tandon drives аге known throughout the industry lor their 
quality and reliability. That is why major computer manulact- 
меге such as IBM have chosen Tandon drives foc inclusion in 
their products. The ТМ100-1 is the same drive used in IBM's 
Personal Computer. Now you can add more disk storage to 
your PC and save hundreds of dollars! But you don't һауе to 
own an IBM Personal Computer to lake advantage of this 
кейіме Tandon sale! The Tandon TM100-1 has the 
industry standard Interface for 5%" drives so it is compat- 
ible with just about every computer on the market 


МО ONE [TOUCH US! 


WE АНЕ ТЕЕ NATION'S LARGEST (с) HITACHI DISTRIBUTOR 


Hitachi Denshi,Ltd. 


WE WILL BEAT ANY ADVERTISED 
PRICE ON HITACHI OSCILLOSCOPES!! | 


CALL FOR PRICES TOO 
LOW TO PUBLISH!! 


HERE IS ONE EXAMPLE... BIHITV 1050 BIHITV302 BIHITV509 
BIHITV550B 100MHz DUAL TRACE WITH 3RD — 30MHz DUAL TRACE 50MHz DUAL TRACE WITH 
SOM? DUAL TRACE WITH & ATH TRACE TRIGGER VIEW INTERNAL DELAY LINE CALIBRATED VARIABLE DELAY 
3AD TRACE TRIGGER VIEW CALL BIHITV152 CALL 
LIST PRICE $1745.00 BIHITV352 15MHz DUAL TRACE BIHITV209 
SALE: 35MHz DUAL TRACE WITH DELAY CALL 20MHz DUAL TRACE WITH 
n 0 5. 00 BIHITV202 2 HOUR BATTERY BACK-UP 8 
20MHz DUAL TRACE | CALL Р 
ACCESSORIES CALL 
&NITOCIS3D Dust Cover ior V302 & v152 $35.08 
— ME x DAN mem, PRIORITY ELECTRONICS - — f 
итии ааа име ата Lm we O05 реепгю Ave. Chatsworth, CA 9130 ишы | 
ТҮРЕ NITV202 Service Manual 5:5 ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 
тнт? RE HITV302B Serve Manual 458.00 Terms. US VISA, ML, BAC, Check. Money Order US s Oniy CA residents add Буг Sales fa» MINIMUM PREPAID ORDER 515 00 Include MINIMUM 
BtkiTY152M HITV352 Service Manual $58.00 SHIPPING & HANDLING of $3 00 for the best 3 16 pius 4UE for each additional pound Orders over 50 165 sent Ireighi collect Just in case, please mmclude your 
RIKITTSSOBM HITv5508B Semice Manual $50.00 phone number Preces subeci to change ал Е nobre ЖЕ idi do our best to mantan prices through September, 1982 Creda Card orders чені be charged appro- 
BIMITSCAD10 vipa Cover for НІТУІ050 & v5508 330.00 priate ет! 11 you havent recerved your Spning 82 Engsneecing Seiechon Guide. send 51.00 lor your copy today! Sale prices аге Юг prepaid orders олу 


Сігсів 380 on inquiry card. 


"-—— amm SEE IMPORTANT NOTICE ON PAGE 604 


SBC MASTER PROCESSOR 


This rs absolutely the most complete single board compuler avadable, 
RO EXTEAMAL INTERFACE BRANDS ARE ИЕЕЗЕВ!! 


e 2804 CPU 

ә БАҚ Bank Switchable Memory 

e 4K EPROM 

€ шш Бол 

e NEC 765 FDC with PLL intesface to all Shugart compatible drives 
Sa” of 8") 

e 2 RS&-232C Serial parts (780А510, up to 192K BAUD) 

e 2 parallel Ports (280 АРІП) 

9 4 Timers (Z80ACTC) 

е IEEE 696/S-100 Compatible 

ә CP/M” and TURBODOS* compatible 

e ALL SIERRA PRODUCTS CARRY A FULL ONE YEAR WARRANTY 


The Sierra SBC was designed to meet the needs ol single-user systems 
25 well a5 mulluse systems in a number of configurations (ie, Time 
сісей single processor operation, loosely coupled miulti-processor 
Operation, гіс.) This fieobikty provides SBC users wilh a natural growth 
path without the need In discard previous system components an most 
cases. In tum, users with Larger requirements may buid sophisticated 
multi-user systems right from the start 


EG 


SBC MASTER 
PROCESSOR WITH 
OPTIONAL MICROPOLIS 
6" WINCHESTER 
HARD DISK 
INTERFACEI! 


An optional Intelligent Wiachester Adapter allows the Sierra SBC 
lo be interlaced lo a Micropolis Microfisk”. This allows the user 
(0 add reliable mass storage at a reasonable price. 

AS an added bonus during our September SALE, Priority One 
Electronics will supply the Sierra version of СР/М” 2.2 al no 
additional charge THAT'S A SAVINGS DF $200.00! 
BIPDERBCCPRI АБТ w/BIOS & CP/M* 22 Ust Price $1095 00 


SALE: $895.00 
SBC SLAVE PROCESSOR 


Similar to above wilh 16K EPROM, X-Buss Expansion 
Interface and optional on board EPROM burner, 
ә 280A CPU 
ә 64K Bank Switchable Memory 
ә 16K EPROM 
ә 2 Н5-2326 Serial ports (280А510, up to 19.2K Baud) 
е 4 Parallel Ports (290АРІО) 


ННЕСІ List Price $785 00 


SALE $750.00 


$08 MICROPOLIS HARD DISK INTERFACE 
Micropolis 1220/1260 macroDisk series mterface adapter with soft- 
ware divers, cabling, and mounting hardware. 


Assembled & Tested List $150.00 
MICROPOLIS 12631 45MB 
8" WINCHESTER DISK 


The Micropolis MicroDisk is an B" three platter disk with 36 Mb lomat- 
led capacity. Winchester Lechnology is Incorporated in the MicroDEsk 
design, which is packaged in two sections The lower hall, which 
contaans {һе Ihres platisrs, disk heads, and positioner, is completely 
Sealed for years of (liable operation The upper Һай, which із accessible 
for maintenance, contains four circuit boards, including the Micropoks 
intelligent controtier. The drive is shock mounted in attractive Micropoks 
desk bop enclosure wiih power Supply, 

ПЕСРІ2691 Assembled 8 Tesisd List Price $6629 00 

(Shipped Motor Freight Colleci) 


SALE $3995.00 
SIERRA/MICROPOLIS SBC PACKAGE 


Sierra SBC, CP/M, Micropohs interfaca, and Micropolis 12631 
MicroDisk. 
BIPHESNCZTST1 Shipped Molo Freight Collect List Price $5629.00 


SALE $4495.00 


ИНИН 


COMPUTER 
SYSTEMS 
INC. 


SAVE 20% 
$-100 MAINFRAMES FOR DUAL 8" 
HARD AND FLOPPY DISKS 


The 0.7 MFD series maimirame із designed to be the most versatile and the 
тесі compact вүз1өт enclosure on De market today in addition Io a 6, B, or 
12 ziot 5-100 card cage, rhe татат is depgned to support two 8” floppy 
or hard дак drives It is ideal for the new generation of Single Board 
Computers and highly density RAM cards hat do not require many siots. Now 
— e misso rr eee 


в Accommodates any combination of standard 8” floppy or hard disk drive 
ЕҢ ОТВ, айы hart di. ec) 
* IEEE S-100 Siance-- 6, 8, ог 12 sit motherboard очалар ks quiel 
operation with high speed processors 


e Anodized 6, 8. ot 12 siol card cages 

€ Quiet làn with lier provides coo! clean systems operating Їкї 
posia Bir pressura 

© Detachable line cord plugs directly intu ЕМІ позе Mar for electrical noisa 


Suppression 

9 Teo AC convenenes quilts oo rear panel for peripherals 

в 15-2025 cut outs ka mounting VO connectors 

€ 2-50 pin pk) ox outs 

ә Dimensions: 99V" x 17" x 21" (Hx aD) (БА We 48 ex) 

Ф Power Supply ISM ТА, --24V 7A, +08 18А, 31689 A-5 9 1A 
List 


Pari Sa. бекті Pre SALE Price 
MQTCHFDD иһ Motherboard $600 00 $480.00 
ИТИНИ wih 6 siot Motherboard $675 00 1540.00 
BHTCNTODE wih 8 siot Motherboard $700 00 3500.00 
И ТОНИ? with 12 siet Motherteard $750 00 $800.00 


QT MAINFRAMES SAVE 10% 


MF--MIl (Accepts 2 5%" Disk Drives) 
includes cabinet, IEE S-100 motherboard (6, B, or 12 slot) and dual 
minidisk provision with disk drive power supply. The hefty pawer 
Supply is rated at --19V& IBA, :£1268 3A, and t16VGIA The QT 
MF--MD is fan cooled, has AC Hne filter to eliminate ЕМІ and Is fulty 
tactory assemblod and tested. Power and reset switches are located on 
the front panel. AC Convenience outlets, теу 0825 лл and two 


50 pin plug aouts аге on the rear panel 

Pari Ro. Description Ust Prica SALE Price 
BNTCHHHE — тікі! motherboard 

BHTCMPHES wih 6 slot molhecboard $500 00 
BHTCHEBNDS wiih 8 siot mothertead $550 00 
DETERMINI? wih 12 50 motherboard 580000 


Пе above maindrames аге also avalable with an optional auprentation 
supply lor 54" hard disks. add the sudio B (0 the above part numbers and 


aid $15000 wo the price 
OT MF+ 
This cabinet is similar по above but without the cutouts for 5%" disks. Роне 
Supply. +8V@ 18A, £168 2A 


mercer without motherboard $40000 $360.00 
тн wih 8 siol molhaiboard 545000 $405.00 
ЕСЕН? мл $2 slot mothetoard $500.00 0.00 
BISTCMFIS айл 18 24 motherboard 555000 $495.00 


{Shipping Wefght 40 Ша.) 
OT SINGLE 8" DISK CABINET 


Accepts one 8” disk drive (Shugart Нетех PerSci Slemens, 
etc). Fan cooled with AC fine a to alimingte EM! 
525000 
For B" hard бак oF a — $295.00 
BHICRBCST — For 2 Tandon Thinline drives $295 00 5:50 
[Shipping Weight 22 ibs) 


QT DUAL 8" DISK CABINET 


Capable of pmen one Winchesier hard disk and ont Порту dsk, simut 
loneousty Accepts two B^ des drwes (Shugart or size equevatent) Fan comed. 
ГЭТА -F5V8 3А --244 3A) 

BIgTCODCEBN —Honzontal Moum (Sh WL 24 е) 5350.00 $325.00 


CLOCK CALENDARS FOR 
$-100, APPLE, AND TRS-80 


| CLOCK/CALENDAR * 
SAVE 10% 


The Clock Calendar + utilizes the popular MSMS832 real time Clock/ 
Calendar chip designed for use in bus-orientad microprocessor applica- 
tions Tha 32.768M Hz crystal controled tima base will provide addres- 
Sable 4-bit 170 data of SECONDS, MINUTES, HOURS, DAY OF WEEK, 
DATE, MONTH, YEAR. the data access is controlled by a 4-bit address, 
(ead, write, and hold inputs. 280 or 6080 compatible. 18 Month battery 
back-up or board 


Pari м. Gnarp 


SBC2/4 ZBO S-100 SINGLE 
BOARD COMPUTER 


The QT Compuler SEG 2/4 Processor Board is & versatile and powertul 280 

based design which 5 compatible with the proposed IEEE $100 bus 

Standard Although the SBC 2/4 тау ba used as the hort CPU of a large 

system it has ай the nacessary tedtures to be used as a Standalone март 

System. 

ә 230A B bt CPU 

e Zo 4 МН: Switch selectable 

e 1K RAM (which can be located at any 1K boundary) 

e Ога paraa UO port 

e One saria! UO pod 

* Power on jump to on board 1K or 2K boundary 

+ Full 64K use of RAM alowed in shadow mode 

ә DMA compatibility allows МИЯТ signal generation on CPU board ar 
eisewhare in system under ОМА logic ov front pane! control 

6 Two programmable timers available for use by programs run with Us 

SBC--2H bimer tpat and controls avsitabia for usa an GPU board) 

(Shipping Weight! 2 109) 


BIQTCSBC?4A Assembled А Tested $325.00 $2700.00 


Circle 381 on Inquiry card. 


SEE IMPORTANT NOTICE ON PAGE 604 —— —— mmm 


& MICROPOLIS’ 


ONE ELECTRONICS 


RS232 and “D” SUB-MINIATURE MICROCOMPUTER PRODUCTS 
CONNECTORS MEMORY 8080 SERIES i 
| PART NO. PRICE PART NO. РЕСЕ 7 
ЕТТИ BIAT18AC20 $/$18.00 — BIINSBDSUA $5.50 
BI2018P3 8797200 — $SNSS085A — $19.95 { 
[ —MAIE 7 812114031. 07528.00 BIOP$2I2RN $2.95 
| BI5257N3L B/$50.00 — BIÜPEZIAN 25 owe E 
813732 ЕЛРЕЛІ — BIOPEZIBSN 86 JNL E 
SOLDER ТІРЕ 812716 8/$48.00 — BIDPE224N 25 
P—Plug. Male Type — S=Socket Female Type — C=Cover, Hood | BI2708 4/$20.00 PO AR rs 
PART ш. BESCHIPTION PRICE 280 SERIES BIOPOZZEN $5.55 
E UI HMM EN. 
қ BIZEDAPIO 1.18 Гг 
БІСЕІШӘР | 3 Pin Male $210 $18 $170 | BIZa0ACTE 11.10 АШАН 6750 
BICADOESS Э Pin Female $2.70 $24) 3250 | pizegADMA м юшин $17.05 | 
ЭСИП С 9 Pin Cover $15) $125 £110 8126045100 2906 BIINT8255N $8.00 | 
BICNDOATSP 15 Pin Fomai $235 $245 $215 ӨП! 9.95 BNNSEZSTN — $35.45 
BICNDOAISS — 15 Pin Female $395 $3.80 $320 81780145102 $39.05  BINSESSON 18.00 
BICNDOAISC 15 Pin Cover $150 $1.30 £1.10 BHASSZSQN 8.95 
BICNODA2SP 25 Pin Male {$ 3.00 $ 2.15 $225 | ы ARTS apos МЕН — DM 
BICNODA26$ 25 Pin Female $ 4.00 $ 3.15 $3.00 BITRIGOEE 95 FLOPFY DISC 
BICNDOBSI2I2 1 Pc. Grey Hood $1.80 £1.48 $1.30 BITRI863 95 CONTROLLER 
: | : МСИО026н 2 Pc Grey Hood $1.80 $125 $110 | ausa E "a — | 
ҳ ao р" BICHDOBSI228 2 Pc Mack Hood $ 1.00 $155 $145 ВІРаТ7718-01 : 
же HÀ —— BICNDUC37P 37 Pin Male $59 $510 $445 ———— A ESTER 1 
BICNDOCSTS 37 Pin Female $470 $170 $570 PROTECT TOUR INVESTMENT | 
NEW 4V» DIGIT HANDHELDS! BICNDDCS?C 37 Pin Смт $1 9155 $130 PROTECT TOUR DATA WITH | 
The FLUKE 8060А and B062A olfer the most powertulcombinanonot | BICNDODSCP — 50 Pin Male $0.75 $7.75 $810 ew. Ў Е В | | 
capabilities ever in a handheld DMM, including these. BICNDUDSÓS 50 Pm Female $11.85 $1025 $8.90 
9 4% digit resolution а 104 V, 10тА 1DH sensilinity BIC MOORES 50 Pin Cover $290 $189 $100 o 
e 100KHz True AMA |80604) © 30KH2 True RMS (6062A) | BICNDD20418  Harware Se 2/Pr $ 1.60 $ 00 $ 70 
в Relairve Relerence ә Constant current diode test — өте eiie ган аға най 
ә Sell diagnostics € Basic DC accuracy of 1.04% (860A) 0.0596 1 919. . : 
[BOGgA) | BICNUS73038 Cent 700 Senest $3.00 $7.50 i500 | With Built-In Noise Filters and | 
The 8060A also ofiers dBm, relative dB, frequency measurements to Epson Printer Conn 
200KHz, Auto ranging megohims to300k „and conductance (2000 BM0CS730880 IOC Мегер с Above $ В.05 28.00 $8.00 Surge sup pressors 
15). == а 
BIFLUEDMOA with salety designed test leads $340.00 nos 5 = \ FR 
BIFLUSQS2À wilh safety designed lest beads $270.00 | MÀ ааа ЕЗ | 4 
3/» DIGIT HANDHELDS: THE WOALD STANDARD —— Wo 
ДД etian: ай 
€ dc voltage в temperature (via K-type ISOLATES ФЕН ТТЕ AMG VALUABLE EQUIPMENT FROM: Equipment 
e ac vollage meach - TA High Voltage Spikes - AC ne noise and hash 
ә dc current € peak hold ол voltage and current PROTECTS AGAINST: Voltage transients caused by lightning, contact 
© әс current luncbons 01% basic dc асси switching, Іште of inductive components, noise due to electro 
e resistance 80248 & 80208) 025% basic d Ee Eod ! 
| 8) 0.25% basic de USE THE ESC ISOBAR ТЕ ISOLATE: Microprocessor from peripherals - 
* dade les accuracy (8021Б & 80228) Lab instruments from nosy equipment - Sensitive pre-amp or lape 
Mq Е “© 2 ee THE GSC ЕЗД MANATER: Е t interaction - È | | 
i j indi " : Equipment interaction „= Equipmen 
— — a ——— ІВМ" PC PROTOTYPING BOARDS | тә trom power ne spikes ond surges - Errors - False pranlouts - 
Extensive overioad 3¥2-dept resolubon protection with BOOV double- | Bart Me. безегініке 5 624 25 Disk Skips - Audio or video hash 
fused current input. Safety-designed test leads Two-year parts and BITCTASI3 — 3 Hole Solder Board $56.00 $53.10 $47.28 FEATURES: Inductnre isolated ground - Sockets individually filer 
Two-year labor warranty Calibration Cycle. BIVCT4913-1 Bare Board $37.00 $33.30 $29.69 | Solated - Cucuil breaker protected at 15A. | 
BIFLUBO24B (Ан 11 functions) £239.00 | ONCTABIJ? Wire Wrap) Board 839.00 53.10 447.20 | eee TRANSIENT ЕРНІ РІШТЕРТІНЕ: 20004 рб ы у 
BIFLUBG20B (First 8 functions) $189.00 | BIVCT3580-22 Extencier $22.35 $20.42 ж. | 
БІН 80218 (First 7 tunctions) $149.00 "ам is a Irademark of international Gusinass Machines TM NANDLINE: 1875 W max total load 15A per socket. 
БІН 080228 (First 6 functions} $139.00 sds ІИРЕТ: 125 ЧАС, 15 amps; standard 3-prong plug. | 


рағе NC Drilled 


йылы ғұ 


| IBAR 3 + Three common bullets built-in crat breaker, pilot ght, 
| hang-up bracket and а 6-foo! cord. 

| Ши Price — Bur Price 

BIESFIBARI Sh WL 3 Ibs 55995 gp 


IBAA 46 - Four independently isolated outlets. Built-in 15A circuit 
breaker, piot ght, zwitch, and 65-1001 cord. 


BIGSFIBARGS Sh WL 4 Ibs. $7995 $49.35 | 
IBAR $6 - 8 outlets, grouped 10 form 4 | isolated sets ol 

two, Built-in 15A circuit breaker, ovol Бутел, a light 

BIGUFIBARGS Sh. Wt 5 5 584.95 $54.85 


{БАЙ GAM = Eight rear-moented outiets grouped to form Кан inge- 
pendently isolated sets of Two, plus one non-Esolated convenience 
outlet on hont face 19" rack mount cabineL Bitan 15А circuit 
breaker, ро! ghi, avo switch, and 6-foot card 

BICOFIBARORM Sh. Wt. 6 165 59995 $14.85 


RS232 Breakout Box 


(==, 


THE STAR 


OUR MOST 


FRICE We've Sold Thousands! | 
PART NO. DESCRIPTION |4 59 1024 © 010300 bau ө Bell 103 and 113 © Ехсішме tripel seat acoustic 
P MM | chamber е Seti Test а 603% Frequency stability, crystal controller е 
BIPSBPIOU! 5100 Bare Board $1185 312.05 $11.95 | м с слу -S0dB on -53dB of! € FSK Modulation ө R5232 


EiPGEPTOD3 5100 Vertical Busses — $22.85 $18.85 $17.95 Dupa в сане: галети Data, Recorra Data, Carrier Ready Test 


— > ++ — =: m А me <= SM technician, repair man 
APPLE BOARDS - ант ца Рае БАЕ Gre ЫН еі 
BIPRNSTAR А5212 TT, 20Ma Curent Loop 5199.00 А 


ee очатона зе ВЕРЕР Databox is contained in a tough, plasiee cass and rs powered бу two, | 
BIPGBPSOO) Apple Bare Board $1555 $1385 $11.85 1.5 volt penlight batteries. No power 15 consumed by the teste when ТИ 
ҚМЫЫМ? — Apple Horizont Busses 802095 $10.06 307.00 i not nuse Dimensions 2,0 x5,55'^x145'"* Weight: 10 az. wiatieries. 


{ у m———Ó————— ы => | HONW232 80X 9900 $158.06 

GENERAL PURPOSE PLUGBOARDS FULL COLOR, SPRING 1982 16 PIN LOW PROFILE IC. 095 SOCKETS | 
амап 4S x5" 22/44 156° Bare Board $ 8355 ааз; таз | ENGINEERING SELECTION GUIDE BITIG1BLP package of 100..... .. . $18.60 
BPSEAIS 45736: 2244 156" Verticai Buss $13.85 812.50 | ------------------ BITIBLBLP package of 1000........ $120.00 


MPORPSCA14 455467 2244 156” Pads Per Hoic $14.85 $13.58 $12.50 OEMS Sock up at this low рган 


HPSBPAAZI 454385” 22/44 156” Bare Boat $10.053 2.953 #03 
BIPSBPAAZ) 4.57385" 22/44 156" Мелиа! биз $14.85 112.80 $12.50 
ШРЫБМЫН 457495" 22/44 156" Pads Per Hole $15.85 514.50 $13.50 


PRIORITY | ELECTRONICS. WG == 
= 60 a ED | 
М ВР?) 459369 36/721" Bare Вот $ 9.853 8.958 1.85 9161 DEERING AVE Ө CHATSWORTH, CA 91311 seda 


wem ruo 3872 17 еса Bas Sasss | ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 
БІРӘЕРТ?І4 45х68" 36/72 1" Pads Per Hole $14.85 $19.80 $12.80 Terms D S VISA pe BAG, y Mana Te U d vods em СА мазах сезе ды так RUE ere ADERS ag — "n MUM 

45"x05" A" Board ( Г j 0 се the [rst 3 fs, pls 40% for ғас onal pound. Orders mer 5 Sent freight сађасі Justan case, please include your 
EIS fice «и ат на ста Buss e B bee phone number Prices subyect to change witout agbe We will da our best do mantan prices I oogh September, б? Credit Card orders will be charged арй 
BIPCSET224 A&"x9 б" 36/72 1" Райа Pet Hole $15.05 $1 458113 ӘНШІ екіні. ІІ you haven't гаселе your Smeg 82 Engneering Selechon Guide sned 51 00 ip your copy today! Sale prices ars for prepad orders only 


Circle 381 on inquiry card. 


ey mm SEE IMPORTANT NOTICE ON PAGE 604 
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38% Price Increase Next Month 


IV EJ 
E he 


BUT YOU САМ BEAT IT!! 


Effective with the next issue in October, BYTE is raising its 
advertising rates 3896. Did you know that it costs $4300.00 to 
run a full page ad іп BYTE?* With the new rates, that cost will 
jump to $5,950.00 per page* As high as that sounds, BYTE is still 
the best value in the industry, both for advertisers and for readers. 
As BYTE's circulation continues to grow, so do the costs of paper 
and postage. Since 1977, BYTE’s cost of paper fas increased 
40% and postage has increased by a whopping 175%! As you 
can guess, these high advertising costs will be pas- 
sed on to the public in the form of higher prices. It 
will be difficult for us, or for any advertiser, to offer sale prices on 
special purchases or ta advertise small parts in our monthly ads. 
For example, we could not offer the Morrow Designs DISCUS M5 
at $1495.00 under the new rates. We will, however, continue to 
run aur Six to eight pages of advertising each month because our 


sales from BYTE are consistently ten times higher than from any 
other magazine we've advertised in. We fave no plans to stop 
offering special sales or to stop selling small parts. On the 
contrary, they will continue ta be featured in periodic sale flyers 
and in our semi-annual catalog. But to receive these catalogs and 
flyers you must be on our mailing list. TO get on our mailing 
list, all you have to do is circle the reader service 
number that appears at the bottom of this page on 
your Reader Service post card. You will then be assured 
of receiving the latest information on new products, special 
purchases, and all-around good deals! In the mean time, look over 
the many specials in our nine pages of ads this month; you may 
never see prices like these again! 


CIRCLE NUMBER 527 ON READER SERVICE CARD 


"Figuras based on luh page black & white ad; one time insertion rate. Thasa rates тау vary 
dapending upon ad fraquency and position. 


5Mb $-100 HARD DISK SUB-SYSTEM $1495.00 


E з tutt dE халы . 5- "EC ud 


Winchester speed, 5Mb capacity and reliability for only 
$1495.00 Tha DISCUS M3 fram Morrow Designs inciudas a 
5Mb Seagale 575808 Winchester drive installed in a cabine! 
wilh cables and power supply a DMA hard disk controller, 
CP/M* 2.2 operating system and Microsolt's BASIC pro- 
gramming language. Sounds to good 10 be гиа? There's 
more... à 5Mb add-on drive for additional storage or back- 
up is оту $1100.00. ifs faster and того raliabíe than tape 
and costs less! 


The DMAHDC has been designed for expansion. One to four dnves 
can be attached directly and controlled. One to sixteen drive hsads may 
he addressed Any number of tracks may be specified during (ha seek 
routine by specifying one to two hundrad and fifty-six racks one or more 
umes Each of ihe expansion abelilies prepair the user to upgrade his 


5Mb 5-100 HARD DISK BACK-UP $1100.00“ 


BIMOSDMAMSSS бокага supped on 544" soft sector (IBM/Cro- 
memco disk w/blank WO and INSTALL program 
Soltware supplied on 5%" 10 sector North Star 


disk with blank UO and INSTALL program 
DISCUS М5 5Mb Subsystem List Pace $2195.00 


BINDSDMANSNS 


System as technology advances to additional platters and tracks. 


КЕТ FEATURES: 
ә ста capacity of 638Mb үмітіне; 5 OMb donated 


* Band actuator and stepper motor heat positeaniny BIMDS0MAMS 
* 50 megabuisecond transier rata 
в Same track capacity wz a double density 8 Inch Poppy — BIMDSUMAMS2B 


a 170 miescond random average access time, reduceable 10 95 ms via a 

simple software Фити BIMDSUMANSUMA 
e The only single 5-100 ОМА Hard disk controller beard on tha market today 
€ Fully compatible with high speed GMHz and &MHz CPUs of today and 

{стог 


ә DMA bus artsiration a5 outlined by the IEEE 696 siandard 
е Conus 1 to 4 solt sectoned Windwster doves 
e 57506 or SA 1000 interface compatible 
т Vanable sect ngih (256.512.1024. о 2048 byte sectors) 
ә лотас CAC generation and checiung 
® Addresses 1 іо 16 heads 
e Addresses an infinite number of sacks 
armad 


e Сое its own mécroproacessor — Sagnetics 85300 [ a 
ә 24-00 address burst ОМА transfers ұғы 
ә Channel driven for enhanced speed 8.94) 


ә All dak dnver routines resident on the contmiler 

Ф i 

e Ho buffering req 

Ф ба алаар итш 

е Due to this high transfes rale, aee coc RR 


DISCUS M5 WITH DMA HARD DISK CONTROLLER 
Software supplied on 8” (BM3740 desk with 
Bank UO and INSTALL program 

Soltwars configured for Morrow DJ/2B controller 
and Mult 100 as console 

ботаға configured ісі Morrow 0OJ/DMA con 
{гй and Mutt VO a5 console 


CIRCLE OUR READER 
SERVICE NUMBER!! 


SALE PRICE $ 1495.00 


(order by part numbers listed above; shipping weight T7 ibs) 


DISCUS MS ADD-ON DRIVE 
MOSADNS SMb Add-On Drive List Price $1645.00 


SALE PRICE $1100.00° 


"With purchase of above M5 subsystem or with previous 
purchase of M5 subsystem from Priority One Electronics. 
Propi of prior М5 purchase raquirad with order. 


ME teat 


] ELECTRONICS . Nii 


9161 DEERING AVE @ CHATSWORTH, CA оз. Si 
ORDER TOLL FREE (8 


Terms. US VISA, MC, ВАС, Chack, Money Order, 0 S 
SHIPPING & HANDLING of 5300 fcx tne ties? 3 Ibe mus 406 for cach nddilionad pound Orders over 50 the. serit iresght collect. Just in case, please include your 
phone number Prices subject lo change withoul notice, Wa will de our besi to тәжіліп prices through 
appropriate Некди If you haven't received your Spring 82 Enginesnng Selection Guide, send $1.00 jor your copy today! Sale prices are lor prepaid orders only 


00) 00) 423-5922 - CA, AK, HI CALL (213) 709-5464 


nds Only СА ressterts add 632% Sales Tax. MINIMUM PREPAID OADER $15 00 include MINIMUM 
thepugh September, 1982. Credit Card orders wil be changed 


Circle 527 on Inquiry card. 


Unclassified Ads 


FOR SALE: Onginal IMSAI 8080 5-100 mainframe, processor 
рожа, front panel 20A supply, 12K RAM, 4por paralel ШО, 
22-50 motherboard, universal casseme киейәсе, extender board, 
Cromemco color TV Dazzler, Polymorphic Systems. black-andg- 
whae TV interface, Wameco ЕРМ-2 EPROM board, Smith KBD-3 
encoded keyboard, RF modulator, complere documentation of am 
boards and BOBO manuals. and software on paper tape for 8080 
and Dazzier. WA accept best offer. Roger French, 1170 Parkwew 
Dr., Manon. IA 52302. |319) 377-5255. 


FOR SALE: BYTE £1; $10 or best affer. Кіса Mcrocampur- 
ng #1. 2, 3, 4. 5; 55 of best offer each. Clive Frazier, POB 972, 
Windermere, FL 32784 


FOR SALE: Teetype Model 43 30-cps dotamatnix panter ter- 
minal, 05-232 mterface, pn feed, and Halheffect keyboard. In 
good condition. 5800 or best offer. Richard Rostrom, 7344 Noth 
Hoyne, Chicago, IL 60645, [312] 973-5064 evenings. 927-5510 
days. 


WANTED: FORTRAN compiler ог interpreter for Apple 0 Plus to 
be used in teaching introductory course. Limited language subset 
әссерезізе and graphics aty desirable. Insitutional license re- 
quited, Avery Сәйіп, РОВ 3725. Charlomesuile, VA 22903. |804) 
924-3337. 


WANTED: Info Term Commurnscatbons сі Raleigh. North 
Carolina. Video Temmal Model TC275. D. Boone, РОВ 330. 
Valley Міх, TX 76589. 


FOR SALE: 48K Appie П wath two disk dives and manuals. 
Xerox 1730 printer and tractor feed Vieualty brand new. Best ot- 
fer over $4500. F O'Neill, 154 East 45th St, New York, МҰ 
10017, |212) 599-5845 


FOR SALE: Sanyo 9-nch monanr іп excelent condition. Best 
offer takes к. | wil pay first-class shippeng and insurance. Chuck 
Miller, 7th USAAD, APO NY 09169. 


WANTED: Okistyle Memory Plus oruz board manufactured 
by the Computens This board contams BK bytes of 2102-type 
RAM and sockets for EPROMY. ft was made for the AIMISYMKIM 
type microcomputer, Jeny Stoker, 8325 Kim Dr. NE, Albuquer- 
que, NM 87109, (505) B21-3354. 


FOR SALE: North Star Honzon computer wath 32K. wo quat- 
дету Gk driver (wo senai and one parallel ports, North 
Sat DOS and BASIC (factory assembled. $2100. intertube ter- 
minal with printer рол, graphics, and fu keyboard wth numeric 
pad, $500. Cencrarets 103 poner wah Didwecponal dot manx, 
)32«olumn tractor feed. revo character ses, 165 cps, and RS- 
232C interface. $400. Alin exelent согкию with manuals. Ай 
Offers considered. ВЖ Novak, 12 Mechanicsville Ва., Granby, CT 
06035. |203) 529-2550 8-4 ET. 


FOR SALE: Microace computer with BK ROM and ZK RAM op- 
Donc assembled and tested. for $125. Pnce includes stoping, 
Postal money order only please David М. Hofmann, 389A Dyer 
Ur., FPO San Francisco 96630. 


FOR SALE: S. D. System 5-100 boards. SBC-100. Expandoram | 
ААҚ and Versafloppy 11 dek congolier. $250 each or $700 for ав 
twee. Also have an Altar 6808 6800 microcomputer with 15K 
сак RAM 5150 each for m«rocomputer or 16K БАМ board: 
5275 for both. E, Cummins, 5124 Walden МЮ Dr., Momcross, GA 
30092. (404) 447-9060 


WANTED: Apple # [48K] wth Autostart ROM, Applesort card, 

dak dave and controller ipreferably Apple], black-and- 
white 1 3anch monia, ууч, and compabble printer. All must 
be in good ro excelent condon. tems may be separate from dd- 
ferent ліан. Send model year, purchase pace, and asking 
price. Вой Koskovich, Organtzanon COMPU, 125 East Hermosa 
Dr. San Gabnet, CA 91775. 


FOR SALE: Surplus electronic. components; resistors, 
CapaotOrs, transistors, crystals. swatches. LEDs. panets, knobs. 
potenbometers, PC boards. diodes, rectfers, etc. Also have about 
150 ICs and 40-nin unidenefied Intel chip. Vll sell any or әй for 
2535 Of kst. Please vite Or сәй as soon as , Seve Riley, 30 
Ken Court W, Westerville, OH 43081. |514) 891-4986 or Philip 
Dreyer. 6342 Freeman Rd. Weservile. OH 433081. (514| 
882-4930. 


FOR SALE: Processor Technology SOL-20 with 48K RAM, 
Heos |! dual inch dak stem. 174г monochrome (лес 
monitor, Digtal Equpment LA-180 DECpnnter | wath serna anter- 
face, РТООЅ Version 1.5 dsk operating system, Extended. Disk 
BASC and FORTRAN, and пали manuals. $4000 wathout 
DECpanter: 56000 with DECpanier Painck J Edwards. 1600 
Wea Crosby, Saton, ТХ 79354. 


GERMANY: Computer hobbyist (6800. WHS, 5-100) seeks 
frends near Frankdurt wah interes; in hardware/software and 
loca/remote networks Also have lots of haidware to swap and 
seil. Вчлсл flappy-disk dives. modems, WOUs, hard disks, 94rack 
tape dives, card reader, keyboards, mondors, characte and une- 
printers Scopes, and more. I am койго for a letter quality pnnter 
and сю EDP stuff же core memones, type elemen, рез. hamr 
mer modules, hard-wired ROMs. etc. Defects are okay. Also ЮОХ- 
ing for programs; games. ublies, data management eit., for 
Меат H-89 (СРАА + НОО, 5- and Sekh. Rof Petersen. 
06003-7455 everungs and weekends 


WANTED: Student expenmenter jug чапам in computers 
дереу seeing advice how to implement КӘЛБҮМ-І men 


computers for гороосх use. АЛ repes ws be greatty appreciated. 
Bran Jacoby, RR |, Вох 157, Vesta, MN 56292. 


FOR SALE: МІТЅ Agar 89006 mamlrame, dual double-density 
Shugart 5А-40О drives, 38K of Уак RAM, quad parallel ports, 
mpe sna pons, Неаліт Н-І9 тал wdeo wrna, Heathkit 
H-14 smart hne punter, CP/M 20, North Star 50 
DOS Monto BARC. and miscellaneous hamvare/soltware. Е 
integrated, functional, wath all documentabon, $3500 Ipackage 
only]. С. Godden, 18401 6701 West, Lynwood, WA 98036, 
(206) 776-5124 


FOR SALE: Godbout 5-100 desktop computer enclosure wah 
Godbout 20-94 motherboard and CVT power supply. Bought 
new last summer Never used Will accept reasonable offer S. 
Durraroulas, 191 Hempstead Sr, New London, CT 06320, [203j 
443-139В [no сой сац). 


FOR SALE: First two years of BYTE, $120 ог best offer First 
three years of &obasud Microcomputing: $108 or Без offer. First 
seven Bug Books, one though five: 535. АЛ in kke-new cond: 
bon L. Chamber. 4530 Sheridan S, Davenport. 1А 52906 


WANTED: LNW-80 owners ro write me, User group имеген; 
possibie software exchange. interess are hugh-resqiuton graphics, 
апипайоп, C ADA. and musc Don Ва) РОВ 72, 
Saine. МІ 48175 


FOR SALE: PET чый: IEEE-488 auto answerorignate modem 
ТММ/-103; $150. PET to 5100 interface, suoporrs. DMA inc 
Dazzier. 5100. 5100 box 22-504 bus, and power supply; 575. 
Two 5-100 BK memory boards, 575 each. Dazzler color graphics 
board, 5100, Everything for $400. Larry Shaw, 215 Hazel Ave. 
Mill Valley, CA 94941. |415) 383-1052. 


FOR SALE: 24K Aran BOO with BIO disk DOS ! plus extra 
disk i threening binder with vinyl disk holders. BASIC, Super 
Breakout. and Star Rader саппадез, RF adapter. two joysticki, 
and set of parkies. Ali support documentauon plus Atari's 
newsletters $1300 or best offer СІҢ Fuhrmann, 1833 35th & 
NW. Rochester, MN 55901, (507] 285-1842. 


FOR SALE: НР.9815 wah 85233 option Has the 
diagnostic tapes with an extra tape for personal use Totally 
operational wath very sail amount of operaung nme on à. Ap- 
proxmnately four years ok} 51000. Richard Grancorvitz, 
Nonand Corporation, Rte. #4, Norland Dr., Fort Айлап, Wl 
53538, |414) 563-4456 or 563-9145 


UNCLASSIFIED POLICY: 
equipment to buy 
considered for 


FOR SALE: Опо Scienbfic C3A with 48K. OS65L operating 
sytem, and nwo Siemens disk drives. Ано, meel SOKSI 8051 
microcomputer development tool, assembled and WONG. 
Best offers, Neal Enzenauer, 2180 Ою Hwy. B, St. Paul, MN 
55112. |6121 780-4880 


FOR SALE: TRSBD accessanes. Percom data separator. 5 15. 
Perom Doubler | wath documentation and DBLDOS wathout 
doute-density disk chip; $30. Double Zap it doubie-denaly 
patch for NEWDOSBO VI with documentation and оппа! 
ақ: $20. Radio Shack Modem |, 300 ops/orginate 
ontylacousmcal coupler, $75. АП nems guarameed work- 

id. Kerry Chesbro, 13605 1150 Ave NE. Kirkland, 
WA 98033. (206) 821-2042 evenings. 


FOR SALE: 5100 hardware, Integrand ВСОО desktop main 
fame with 15 connectors, eight 85-232 cutouts, and 15:А 
power supply; $300. SD Expandoram | with 16K 4116 RAM, 2 
MHz; $200. SSM VHI-B 84 ву 18 wdeo board, $150. SSM РВ-1 
4708/2716 PROM programmer, 5150. Jade PS VO wath one 
parašei port and two serial ports fone i$ cassette}: $100. Must 
кей, prees negonatwe Douglas Zimmerman. 2824 5 Pad ы, 
Baltrmare, MD 21218, |301) 889-1698. 


FOR SALE; Three Окига Model СРІТО ркінестолгі 5 by 
7 dot-matrix printers, Paralel WO, 110 cpi. 70 ipm. SO-«haracter 
buffer, fncponfeed, SO-column, ӛім ASCII соле, uppercase. 
and punctuation, Roll paper ot single sheer. $300 each. Danny 
Кие, 534 Elden Ave. NW. Roanoke, VA 24019. (703| 
366-4480. 


FOR SALE: Super E! 1802 computer, Fully expandable 
5-100 computer. Excellent saner тушет indudes Lo Address 
ор п and standard case, Full documentapon. Three months 
old; in good condibion. Call for more information, $ |00 or best 
affer. Alex Segal, 17 Fox Run Ва., Bedford, МА 01730, |812) 
275-7534. 


WANTED: SwTPC computer, dok. and cassette UO Send 
descriphon and phone number. Kearney Hil. 1027 Whioer. 
Emporia, KS 66801. [316] 343-1915 


WANTED: 48K Apple 1 wath autostart ЕОМ. One disk dnye 
with а 3,3 controller сага. ^ black-and-whae or color monitor, 
or an RF modulratar. For а 15-year-old paying for a himself (so 
urdomunately it would have to be paid for a trie at a time on an 
Unset payment bass uni і сап get a job ifs year). Kenam 
Thomas, 1528 Knsdale S. Philadelphia, РА 19126, |215 
224-8545. 


FOR SALE: 22-00 motherboard fram OT Systems installed 
m Vector ССК-І00 card cage; 5180, Eight new and two uséd 
Vector prototyping осапі [B8OQV] for $13 each. Also. miie- 
grated circuits эп limited quantpes 20 74155705 and 25 
7415545-15 for $2 apiece. Ай prices do nor include postage. 
Jack C. Carden, POB 1317. Lake Daitas, TX 75065, (817) 
497-2083. 


FOR SALE: 16K яарс RAM board; $150. Vector Graphic 2К 
EPROM, ІК RAM board, 575 Heunspc Speechlab with micro- 
phone; $100 Ad works well. Richard DeMayo, 7852 Bar- 
tholomew Dr. МЕ, North Fr. Myers, FL 33903. (B13] 997-3047 


FOR SALE: Radio Snack Model 1, Level 2 with ТЫК |5849). 
With "ӘК expanson interface (3499), nwo пих dives 
[5 10000, Base 2 inc. Model БОС printer [5549], desk for equips 
ment |550), Viicalc [$ 100]. one Budget Management (5 24.95), 
Standard & Poor's Sockpak system (549.95). Used опу six 
moniti. Cost 52520: make offer. Walter H. Nites, ІСІ County 
Ridge Dr., Port Chester, NY 10573 


Readers who are soliciting or giving advice, or who have 
/, sell or swap should send in a clearly typed notice to that effect. To be 
publication, an advertisement must be clearly noncommercial, typed double 


spaced on plain white paper, contain 75 words or less, and include complete name and 


address information 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices сап be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
пеағапсе in an issue of BYTE 

Please note that it may take three or four months for an ad to appear in the magazine 


September 1982 © BYTE Publications Inc 605 


Unclassified Ads 


WANTED AND FOR SALE: | need a sngie-densay rmn 
floppy for the North Star Hovizon For sale or trade, ASR33 
Teletype wih paper-punch und. Ron Magazzu, [26 Highiteld 
Lane, Nutley, NJ 07110 


FOR SALE: OS СІР (Model |) software. Programs inchude 
fast arcade games. іЛішез. and tiny compter etc from Aard- 
vark They are on onginal casserte гарез compiere wath ad m- 
Sruchondocumentation Total cost of the 12 programs was 
$150. wall set! for 575 Joseph Liu, 808 West znd Аме, #2. 
Chaco, CA 95926, |918) 893-4310 


WANTED: Goodvall. Student without pide or money look 
ing for handouts. | am desperate for a start in electronics and 
computers. | need used, surplus, out-of-date, of damaged 
equipment јсисит boards, terminals, printers. computers. TVs. 
гәйюз, any electncad or mecharwcal pars), documentauon, 
schernancs, magannes, etc. Write or call me and! wit make the 
shipping arrangements Scott А. Jones. 8095 North Mendian 
St. Кыйапәрой»<, IN 46260, |317) 251-5499 evenings 


WANTED: | live in à remote acea of Michigan and own a 
TRS-80 Model Il. 1 would like to correspond with other TRS-30 
Model il owners. James R. Young. РОВ 336, Ludington, MI 
47431 


WANTED: Young, poor bur talented independent soft- 
ware developer [recent computer-science graduate) looking l'or 
wonderluity cheap mucrcomputer hatcwware and software to 
work with and build on. Send offer with full descnption. Jum 
Talley. 929 Dumane S. 45, New Orleans, LA 70116. 


FOR SALE; 1200 bps modem [Anderson Jacobson ADAC 
1200]. Operates ether acousücaRy coupled of directly con 
nected. Documentation included. $275. Tom Alexander, 333 A 
St. NE, Washington, DC. 20002. (202| 547-0355. 


FOR SALE: Hewlett-Packard HP-B5 computer, Please mail 
your best offer, name, and telephone number. You can pick it 
әріп New York City ог recerve it бу тай. Dr Gregory M 
Hunter, 35 Чеуел St. Danbury. CT 06810 


FOR SALE: Digital Group 280 Bytemaster іу integrated 
computer with 64K dynam« memory, detachable Keyboard. 
but- mongo., and  snoedensiy St44nch dk drive. 
Prewited for up to four Si: or Bunch сак drives and far a 
рәгайе рой to ртчег Very expandable. Excellent condrion. 
DGKMQN, BASIC. assembler, and disassernbter. Full documen- 
tauon and two boxes of disks Best offer over $1500. Brent 
Dowd. 5287 South Manitou Rd. Lutieton, СО 80123, [303] 
797-7512. 


BYTE's Ongoing Monitor Box 


Article # Page Article 


Quinti-Maze 
Three Dee Tee 


Disabled Individuals 


tion Devices 
Minspeak 


зо ч Qu AWAD 


Medical Devices 


Talking Terminals 


The Epson OX-10/Valdocs System 
Build the Microvox Text-to-Speech 
Synthesizer, Part |: Hardware 

e Apple ІП and Its New Profile 
Computers Сап Ріау a Dual Role for 


A New Horizon for Nonvocal Communica- 


The FDA Regulation of Computerized 


Author[s] 


Tsuk 
Stuart 
Williams 


Ciarcia 
Moore 


Vanderheiden 
Demasco, 
Foulds 

Baker 
Jorgens, 
Bruch, 
Houston 
Stoffel 


The Cognivox VIO-1003: Voice Recognition 


and Output for the Apple ll 


The Abilityphone 


Braille Writing in Pascal 
Adaptive-Firmware Card for the Apple |! 


Murray 

Rush 

Fant 
Schwejda, 
Vanderheiden 


User's Column: Letters, Pascal, CB/80, and 


Cardfile 


Pournelle 


: An Approach to Educating Disabled Weir, 


Children 


Model il! A to D Revisited 


Russell, 
Valente 
Вагдеп 


The Case of the Purloined Object Code: Can 


It Be Solved? Part J: The Problems 
А сатра of Five Compilers for Apple 


Stern 
Taylor, 
Taylor 


Digital Troubleshooting with Signature 


Analysis 


Piubeni 


Program Your Own Text Editor, 
Part |: Avoid Complex Commands by Using 


Instant Updating 


A Weaving Simulator 


Fobes 
Heiser 


Turn Your Appie Il Into a Storage 


Oscilloscope 


Pickles & Trout CP/M for the TRS-BO Modet ТІ 
TRS-80 Disk Editor/Assemblers 
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Korba 
Smith 
Danelluk 


FOR SALE: Carterphone Selectric terminal with Worldwide 
ASCil conversion. Mechanically okay, but has some electronic 
g&tches (vert not execute ASCI сатаде rerum consistentty from 
Арріс il; shift key оссазюпану hangs keyboard). Sokd as 15, Farst 
certified check or money order for 5350 gets st; will ship fresght 
coec. Herb Rand, РОВ 136. Sweet Bnar, VA 24595 


FOR SALE: Digtal Group 32K dynamicmemory board; 
$225. VO paratei board, 525, Video interface |64 by 16] and 
audio interface; $25. Motherboard with some connectors, 520. 
Two Pri-Decks and cantrotier; 5200. 250 processor board; $50. 
Phi-Deck and audio soltware, $50. Also, 12^-5V' ovp power 
supply. $75 Jeff Ryder. 1983 McKelvey Hdl Dr Apt. E, St. Lous, 
МО 63043. |314) 878-6620 after & p.m. 


FOR SALE: TRS-BO Model L Level I| van 16K, casseme 
recorder, and Instruction manuals. Best offer. G, Zaybal, 5810 
Buck Coun, Westmont, IL 40559, |312) 387-5934 days. 
904-1551 after 5 p.m. 


FOR SALE: intei 8086 microprocessor chaps at one-twd me 
normal ресе. 16м, prime, and unused. | have TO of these left 
over from a project. $30 each. Programmers’ manuals: $4 each, 
Bob Rackinson, RD #1 Maiden Ra., Coal Cemer, РА 15423, 
(412) 938-7050. 


WANTED: Could anybody send me a сору of the three- 
рап апке “APL Interpreter for Mcrocompurers" (BYTE 
August, September, and October 1977 and corecbons mn 
November and December 1977) and miormauan about 
budding APL interpreters in general (especially for the 6502)? 
This i$ а cry for heip because іп Ausma | won't get any support 
of ches kind! Wofgang Aesch. Pacasustr. 26, А-1130 Vienna, 
Austria 


FOR SALE: IMSAI 6080 microprocessor complete wath front 
panel, case. power supply. 22-stot motherboard with 14 edge 
connectors already soldered. MASAI MPU B processor board, 
and AHTS 4K RAM. Fully биле and tested. Complete wih 
orgnal documentanan and manuals, Never used, hence, in 
brandnew conditron. Best affer/5500. Peter Kserapolsiki 8200 
Boulevard East North Bergen, NJ 07047, [201] 669-8448 
evenings. 


FOR SALE OR SWAP: TRS-BO Соки Computer program 
packs: Quasar Command, Project Mebula, Skiing. Chess. 
Bustout. Music. Pinball, Personal Finance, and Color Fite. Plus 
оп tape: Pyramid [adventure|, Quest [sernraxiverture), and Sar 
Trek [garne]. Orignal pce $335. Will sel for 5167.50, All new 
in anginal boxes. Will send C.O.D. (or send check or your 
listing) Bland's Nursery c/o Shane Bland. Hwy 54 West RR. 3. 
Linton, IN 47441, |В12) 847-9427, 


BASIC W/ins ВОМВ 
Our congratulations to Thornas | 
E. Kurtz for his article “On the Way 
to Standard BASIC," which cap- 
tured first place in the June BOMB 
results. The first-place prize of 5100 
is on its way to the author, A very 
close second place goes to Rod 


Daynes for "The Videodisc Inter- 
facing Primer," a concise guide to 
developing your own interactive 


videodisc programs. Rod will 
receive the second-place award of 
$50. Jerry Pourneile's User's Col- 
umn and Steve Leibson's Input/ 
Output Primer, Part 5: Character 
Codes share the honors for third 
place, 
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800 SOFTWARE 197 
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AB COMPUTERS 555 

ABM PRODUCTS 365 

ABW CORP. 542 
ADAVISION INC. 534 
ADDMASTER CORP, 588 
ADV.COMP.PROD. 574, 575 
ADV. DIGITAL PROD. 560 
ADV.MICRO OIGITAL CORP. 273 
ADV.SYS.CONCEPTS 560 
AEGIS SYSTEMS 154 
AFTERTHOUGHT ENG. 458 


8 ALABAMA DEVELPMT. OFFICE 233 


ALF PRODUCTS, INC. 130 
ALIEN GROUP 459 

ALPHA BYTE COMP.PROD. 52, 53 
ALPHA BYTE COMP.PROD. 359 
ALPHA SOFTWARE 19 

ALSPA COMP.SYS. 173 

ALTOS COMP.SYS. 280, 281 
AMDEK CORP. 73 
AMER.SMALL BUSN.COMP, 397 
AMER.SQUARE COMP. 308, 309 
ANADEX 143 

ANCIE LABS 387 

ANDERSON JACOBSON 278 
ANN ARBOR TERMINALS 243 
ANTEX DATA SYS. 104 
APPARAT INC. 328, 328 
APPLEWARE,INC. 556 

APPLIED BUSN. CONCEPTS 562 
APPLIED CREATIVE TECH. 491 
ARBA 40 

ARCHIVE 219 
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ASAP COMP.PROD.INC. 67 
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ASC ASSOCIATES 556 

ASC COMP.SYS. 535 
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ATARI 111 

ATLANTIC CABINET CORP. 556 
AUDEC CORP. 564 

AUTOMATED EQUPMNT. 350 
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AUTOMATED BUSN.MACH. 288 
AVOCET 485 

B&B ELECTR. 570 
BADGE-A-MINIT 473 

BAUSCH & LOMB INSTR.SYS. 141 
BAUSCH & LOMB INSTR.SYS. 141 
BAY TECHNICAL ASSOC. 510 

BELL, JOHN ENGR. 557 

BINARY CORP. 492 

BISON PRODUCTS 327 

BISON PRODUCTS 327 

BISON PRODUCTS 327 

BISON PRODUCTS 327 
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BLAISE COMPUTING INC. 407 
BLAT RESRCH. & OEVELP. 471 
BOTTOM LINE, THE 238 
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BRIDGE COMPUTER 222 


YSTEMS 564 
CALIF. DATA CORP. 556 
CALIF. DIGITAL 586, 587 
CALIF.MICRO COMP, 364 
CALTA COMP.SYS.LTO, 564 
CDR SYSTEMS 478 
CENTENNIAL SOFTWARE 320 
CENTRE COMP.CONSTNTS. 566 
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CHIPS & DALE 394 

CHRISLIN INDUSTRIES 441 
CMC,.INT'L. 205 

CMC. INTL 277 

COGITATE 568 

COLONIAL DATA SERY. 140 
COLUMBIA MICROSYS.INC. 324 
COLUMBIA NATIONAL 418 
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SOMMUNICAL, INC, 511 
COMMUNICATION CABLE 560 
COMMUNICATIONS ELECTR. 571 
COMMUNICATION RESEARCH 
CORP. 86 

COMPONENTS EXPRESS 465 
COMPUADD 564 

COMPULINK CORP. 45 
COMPUPRO/GODBOUT 184, 185 
COMPUSERVE 83 
COMPUSHACK 435 

COMPUTER AGE 541 
COMPUTER CHANNEL 268 
COMPUTER DYNAMICS 478 
COMPUTER ENTREPRENEUR 451 
COMPUTER EXCHANGE 284, 285 
COMPUTER FURN.& ACCSS, 452 
COMPUTER GRAPHICS WORLD 
384A & B 

COMPUTER INNOVATIONS 465 
COMP. LEARNING TREE 188 
COMPUTER MAIL ORDER 228, 229 
COMPUTER PARTS EXCH. 484 
COMPUTER PLUS 244 
COMPUTER RESOURCES 467 
COMPUTER SHOPPER 396 
COMPUTER SHOPPER 566 
COMPUTER SPCLTIES. 300, 301 
COMPUTER TOOLBOX,INC. 560 
COMPUTER WRHSE. 321 
COMPUTERS WHOLESALE 271 
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COMPUVIEW PROD.INC. 68, 68 
COMPUWARE PRODUCTS 560 
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CONCURRENT CORP. 314 
CONSUMER COMP. 236, 237 
CONTEXT MANGMNT.SYS. В 
CONTEXT MANGMNT.SYS. 9 
CONTINENTAL RESOURCES 562 
CONTROL C SOFTWARE 102 
CONTROL DATA 215 

COSMIC COMP.UNLTD. 568 
COST PLUS COMP 568 

CPU SHOP, THE 559 
CREATIVITY UNLTD. 407 
CROMEMCO Ul, 1 

CROMEMCO 2 

CUSTOM COMP.SYS. 378 
CUSTOM COMP.TECH. 506 
CYBERNETICS INC. 131 

D & W DIGITAL 487 

DATA ACCESS CORP. 287 
DATA EXCHANGE 492 
DATA-MAIL 448 

DATA MANAGEMENT SYS. 568 
DATA SOURCE SYS.CORP. 304 
DATA TECH INDUSTRIES 81 
DATA-ED 14 

DATA-RITE INDUSTRIES 417 
DATABIT INC. 460 

DATAFACE 306 

DATASOUTH COMP.CORP. 75 
DATASOUTH COMP.CORP. 210 
DATAWARE.INC. 564 

DAVONG SYS.INC. 395 

DAY STAR TECHNOLOGY 49 
DEALIN' ELECTR. 558 
DECISION RESOURCES 87 
DENNISON KYBE CORP. 155 
DESTEK GROUP.THE 264, 285 
DICTRONICS 248, 249 

DIGITAL EQUIPMNT.CORP. 90, 91 
DIGITAL EQUIPMNT.CORP. 336, 


337 

DIGITAL MARKETING 6 
DIGITAL MEDIA 562 

DIGITAL MICROSYSTEMS 105 
DIGITAL PRESS 371 

DIGITAL RESEARCH 29 

DIGITAL RESRCH. COMP. 576, 577 
DISCOUNT SOFTWARE 368, 369 
DISTRIBUTED COMP.TECH 580 
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DOKAY ug ^ INC. 587 
DRAKE, A.L, C 

DREAM ELECTRONICS 560 
DUAL SYS.CONTROL CORP. 
DYMARC IND. 505 

DYSAN CORP. 350, 361 

E.T.S. CENTER 496 

ECONOMY PERIPHERALS 556 
ECOSOFT 507 

EDGE MICROSYSTEMS 478 
EDMUND SCIENTIFIC CO. 493 
EDUCATIONAL MICROCOMP. 379 
ELCOMP PUBLISHING INC. 400 
ELECTROLABS 573 
ELECTRONIC CONTROL 535 
ELECTRONIC SPCLISTS. 514 
ELECTRONIC SYS.FURN. 524 
ELLIS COMPUTING 388 
EMERGING TECH.CONSLT. 507 
EMPIRICAL RESRCH. СЯР, 94 
ENERCOMP 339 

ENERCOMP 478 

ENTEX INDUSTRIES 468 
poe CONTROL SYS. 


EPSON AMERICA 129 

EPSON AMERICA 332, 333 
ESSEX PUBLISHING 473 
EVOLUTIONARY ELECTR.NC. 465 
EXPOTEK 48 

F.T.G.DATA SERV. 558 

FLOPPY DISK SERV.INC. 315 
FORMULA INTL. 437 

FOURTH DIMENSION 157 
FREDERICK COMP.PROO. 533 
m а COMP.CORP. 164, 


1 

FRONTIER TECH. CORP. 44 
FUJITA, RICHARD & ASSOC. 556 
G & G ENGINEERING 331 

G&M SYSTEMS 283 

G-H COMPUTER SYS. 564 
GENERAL SOFTWARE INC. 196 
GENSTAR REI SALES CO. 16 
GILTRONIX,INC. 556 
GLADSTONE ELEC. 564 
GNOSIS 469 

H&E COMPUTRONICS 393 
H.E.l., INC. 376 

HALDO PRODUCTS 560 

HAYES MICROCOMP.PROD. 207 
HAYES MICROCOMP.PROD. 146 
HEATH COMPANY 97 
HEWLETT-PACKARD 190, 191 
HEWLETT-PACKARD 190, 181 
HEWLETT-PACKARD 190, 191 
HEWLETT-PACKARD 190, 191 
HEWLETT.PACKARD 190, 191 
HILTON HOTEL CORP. 319 
HOURGLASS SYSTEMS 404 
HOURGLASS SYSTEMS 405 
HYPERTEK, INC. 415 

HYTOR, (NC. 570 

І.Ө.С. 37 

І.С.Н. FUTURESOFT 387 
LO.SYSTEMS 177 

НО TECHNOLOGY 185 

ІВМ 115, 117 

IMPERIAL MICRO SUPPLY 570 
IMS INTERNATIONAL 257 
INDEPENDENT BUS.SYS. 241 
INFO. RESOURCES 541 
INNOVATIVE MEASUREMNTS. 
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INNOVATIVE SOFTWARE 439 
INSTITUTE -SCITF.ANALYSIS 


568 

INT LL. MICRO SYS. 290 
INTERCONT MICRO SYS 356, 357 
INTEGRAL DATA SYS. 453 
INTEGRAND 522 

INTEL CORP 208, 209 
INTELLIGENT ARTEFACTS 448 
INTERACTIVE МІСНОУУНЕ, 509 
INTERACTIVE STRUCT. 122 
INTERBUSINESS CORP. 570 
INTERSTATE TELEPHONE CO. 158 
INTERTEC DATA SYS. 41 
INTERTEC DATA SYS. 43 

IPEX INT'L. 570 

ISOTECH, iNC. 132 

J.C. SYSTEMS 503 

JADE COMP.PROD. 582, 583 
JADE COMP.PROD. 594, 595 
JAMECO ELECTR. 590, 591 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add а 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 


errors or omissions 
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JDR MICRODEVICES 580, 581 
JOR MICORDEVICES 582, 563 
JDR MICRODEVICES 584, 585 
KADAK PRODUCTS 443 

KERN PUBLISHING 340 

KERN PUBLISHING 341 

KIAI SYSTEMS 211 

KROWN COMPUTING 556 
LABORATORY COMP.SYS. 407 
LABORATORY MICROSYS. 558 
LEADING EDGE PROD С!!! 
LEGEND INDUSTRIES 253 
LIFEBOAT ASSOC. 181 
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и" « Don't Miss An Issue! 


Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 
DISCOVER and IMPLEMENT new 


ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world’s 
leading computer magazine. 
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THELEADING EDGEIN PRINTERS 


Finally. there's one full family of printers that covers every business or word processing application — 
all from C. Ігоһ, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge. a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
АП backed by a full years’ warranty from Leading Edge. (Try that on any other line of printers. 


The Prowriters: business printers- and more. The more” is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy. which looks like а bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter. except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 


THE PROS. 


IHESIAR. 


The Starwriter F-10. In short lor more precisely. in a sleek 6” high. 30-pound unit), it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy -wheel with a bunch of built-in functions to simplify and speed up word processing, 
It plugs into almost any micro оп the market. serial or parallel. 


IHE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except. at 55 cps. che Master does it faster. 


/ “ 


Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 
Сай: toll-free 1-800-343-6833, or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
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Three Outstanding and Affordable Modems 
Available for You . . . Only at Radio Shack! 
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Telephone Interface II 
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Send me a free TRS-80 Computer Catalog. 


Mail To: Radio Shack, Dept. 83-А-156 
300 One Tandy Center, Fort Worth, Texas 76102 
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